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DPU card with error-correcting 
memory and controller cards 


68000-Powered for tomorrow 


Once again you get a big stride forward with Cromemco. 

This time it's our new DPU Dual Processor Unit. It gives 
enormous power to Cromemco computer systems such as 
our System One shown here. 


Compares with mainframes 
With the new DPU you get the almost unbelievably 
powerful 68000 processor and its 32-bit data-handling 
capabilities combined with its 16 Megabyte address space. 
[In other words with the System One/DPU combination 
you get a small machine that's the equal of superminis and 
mainframes in some areas. 


8-Bit and 68000 software 


The dual part of the DPU refers to its on-board Z-80A 
processor. With this you have access to existing CP/M* 
software. 


But besides being compatible with this wealth of existing 
8-bit software, the System One/DPU has available a whole 
family of new 68000 system software. This includes a wide 
range of high-level software such as our 68000 Assembler, 
FORTRAN 77, Pascal, BASIC, COBOL, and C. 

Beyond all this there's a version for the 68000 of our 
widely admired CROMIXT Operating System. lt's like 
UNIX f but has even more features and gives multi-tasking 
and multi-user capability. In fact, one or more users can run 
on the Z-80A processor while others are running on the 
68000. Switching between the Z-80A and 68000 is auto- 
matically controlled. 

The System One itself is a bus-oriented machine that has 
options for color graphics, for 390K or 780K of floppy 
storage, a 5 MB hard disk option, communications capabil- 
ity, and multi-processor capability using our I/O processor 
card. 
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System One CS-1H 


Highly expandable 
With the System One/DPU combination, you get 


Танов expandability. Right now you can have up to 2 


MB of RAM storage. You get this with our new Memory 
Storage cards and our Memory Controller. The Controller 
fully supports the 16 MB storage space of the 68000, allow- 
ing you vast future expansion capability. 

Further, the memory has built-in error detection and 
correction, a feature normally found only in much more 
costly systems. 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their present 
software using the Z-80A оп ће DPU. It’s one more 


3715 Printer 


3102 Terminal 


instance of Cromemco's policy of providing obsolescence 
insurance for Cromemco users. 


Low priced 


With all this performance you might not be ready for the 
low price we're talking about. With 256K of RAM and 780K 
of floppy storage, the price of the System One/DPU is only 
$5495. That's hard to beat. 

So contact your rep now. He'll fill you in on the many 
more features that this outstanding and powerful machine 
offers. 

“CP/M isa ое of Digital Research 


TCROMIX is a trademark of Cromemco, Inc. 
SUNIX 15 a trademark of Bell Telephone Laboratories 


Cromemco" 

i n c o r p o r a i e d 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400 
Tomorrow's computers today 


Circle 124 on Inquiry card. 


MEMORY MULTI-PROCESSINGHNTELLIGENT 10 


ши шю шю аш аа аа ав ен аш аш ва ши эп ша чь SE шш ыш GR GD GR ED NS та аш RO аш ва ши эш ша GE SE зи «а 4 ав GN UM аш GG ши еш ии EM аш Am) AA шш шз шш шз шыш ан шш 


на аө жш би сө ай жь йш фа иш а аар е ж ж а | 
Pew tens + чы ёт e wee ФИ ша ©з | 
bee ee a eee wwe o at 


t 
t 
1 
i 
' 
1 
t 
L 
i 
' 
i 
' 
1 
È 
[ 
I 
i 
і 
i 
' 
L 


wren = " 44 4 ар шә "o $a жа ==: һа ль کے‎ чь کے د‎ чп э ы =з аә шш „ш i سد‎ Ld. A LAE es ee Бы me 


ни ше ша шш 5% ше ынчаш вы ee EEEE бан юш аш иш шш шю eee ee eae eee ILI DI. ee ш 


HARD HEX 
INTERFACE 
won 


HERES N 
AMALDG 
INTERFACES 
ADC.12 à OAC-12 


ши шш шш шә шш шш шш ша шш шә шш шз шш єт шш шш шш юш тт из шш шш ыш шш ши = шә ê шш шш шю шш шш шә шш шш шә шш шш И) ыш Й ши шш шш шш шш шш шшш шш ee шш шыш ыш шш ыш шш кт оша тч эш = 


ПО INTERFACES 


ee ee ee eee 
А. == ж ew от "T PIRE ӘЙ 
II те уш Яш к= ый ЧЕ ШЕ кт отш ыш шш шт ту шь 

һы am ти ue mw mk um —É—H—— 


ae чі ма ту UAM OE ть GER GER DUX MEA чы щй рь 


COLOR GRAPHICS 


EB (| — E ê E | D. 


COLOR FLOPPY DISK HARD DISK 
MONITORS DRIVES DRIVE 


EXTENSIVE 
SOFTWARE 
SUPPORT 


What Cromemco computer card 


JOYSTICK 


TERMINAL PRINTERS CONSOLE 


capability can do for you 


The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
S-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 


MULTI-PROCESSING AND 
INTELLIGENT I/O 
The range of capabilities and versatility 
you can draw upon is enormous. 


In processors, for example, you have а. 


choice of CPU’s including our extremely 
useful new I/O Processor. This can be 
used as a Satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent I/O. tt opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 


HIGH RESOLUTION 
COLOR GRAPHICS 
Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 


You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 


LOTS OF STORAGE 
These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5” 
and 8” floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
ү: operate our 11-megabyte hard disk 
rives. 


POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives, 

There is even more capability than 
we're able to describe here. 


NOW AT HALL-MARK 
AND KIERULFF 
For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Com- 
tact these national distributors for im- 
mediate product delivery. 


CROMEMCO COMPUTER CARDS 

e PROCESSORS — 4 MHz 2-80 A CPU, single card 
computer, IO processor * MEMORY — upto 64K 
including special 48K and 16K two-port RAMS and 
our very well known BYTESAVERS®? with PROM 
programming capability « HIGH RESOLUTION 
COLOR GRAPHICS — our SDI offers up to 754 x 
482 pixel resolution. © GENERAL PURPOSE IN- 
TERFACES—QUADART four-channel serial com- 
munications, TU-ART two-channel parallel and 
two-channel serial, BPIO 8-port parallel, 4PIO 
4-port isolated parallel, D+ 7A 7-channel D/A and 
A/D converter, printer interface, floppy disk con- 
troller with RS-232 interface and system 
diagnostics, wire-wrap and extender cards for your 
development work. 
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57 High-Resolution Sprite-Oriented Color 
Graphics by Steve Ciarcia / You don't need Logo to use 
sprites for animation with the illusion of depth. 


88 А Beginner's Guide to Logo by Harold 
Abelson / Although Logo is used as a language for 
introducing computers to children, it is not just for kids. 
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116 Logo іп the Schools by Daniel Watt I Putting 
computers in the classroom has led to some unexpected 
results. 


138 Designing Computer-Based Microworlds 
by R. W. Lawler / Well-written Logo procedures stimulate 
children's desire to learn by making complex ideas 
understandable and intrinsically interesting. 


163 Why Logo? by Brian Harvey / Logo is designed 
to encourage development of problem-solving skills. 


196 introducing Logo to Children by Cynthia 
Solomon / Teaching Logo requires an awareness of 
different learning styles. 


210 Logo—A Cultural Glossary by E. Paul 
Goldenberg / Common Logo terms are defined and their 
interrelationships are highlighted. 


230 Logo for the Apple Il, the TI-99/4A, and 
the TRS-80 Color Computer by Gregg Williams / 
Each version of Logo is best suited for a particular 
audience. 


291 A General-Purpose I/O Board for the 
TRS-80 Models | and lil by William Barden Jr. / The 
System bus is described, and plans are presented for an 
interface board with 24 lines of discrete input/output. 


323 The Logo Journal, News and Views of 
the Logo Community —A collection of articles / 
Learning Physics from a Dynaturtle by Andrea A. diSessa 
and Barbara Y. White, 324; Logo Music by Jeanne 
Bamberger, 325; Leading Fish to Water by Dr. William 
Higginson, 328; Logo Project PROKOP by Heinz-Dieter 
Boecker and Gerhard Fischer, 329; The Group of the Turtle 
by Dr. Uri Leron, 330; The Lamplighter Project by Henry 
Gorman Jr., 331; Logo Research at Bank Street College by 
Jan Jewson and Roy D. Pea, 332; Young People's Logo 
Association by James H. Muller, 333; and Logo Update by 
Phil Lemmons, 334. 
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in This issue 


Welcome to our annual language issue. This year we present Logo, the 
microcomputer language perhaps best known for its turtle graphics. 
Mathematically minded readers may recognize the cover illustration by Robert 
Tinney as BYTE’s own version (influenced slightly by M.C. Escher} of the 
classic four-bug puzzle. In this puzzle, for which a Logo program is shown on 
the cover, four bugs are placed at each corner of a square; each bug attempts 
to walk toward the bug to its immediate right. In the process they trace Ar- 
chimedean spirals. The. object is to calculate the length of the spirals. The 
answer: each is equal to the length of one side of the original square. But Logo 
is more than turtles, and our articles will tell you what it's all about. 

To get you started, Harold Abelson presents “А Beginner's Guide to Logo," 
Brian Harvey answers the question “Why Logo?,” and E. Paul Goldenberg 
fills you in on the jargon with “Logo—A Cultural Glossary." Daniel Watt dis- 
cusses “Logo in the Schools,” and Cynthia Solomon describes “Introducing 
Logo to Children.” R. W. Lawler explains опе of the unique abilities of Logo in 
"Designing Computer-Based Microworlds.” | 

Steve Ciarcia shows you how to build a graphics board for your Apple Il 
computer using the Texas Instruments TMS9918A, and William Barden Jr. 
designs “A General-Purpose I/O Board for the TRS-80 Models ! and Ill.“ Of 
course, we have Jerry Pournelle's User's Column and more. 
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graphics c display computer from 

` SCION. Install MicroAngelo in your 

 Multibus or S-100 host and let this 

intelligent display processor bring b. 

your screen to life with full graphics 9)" 

and text. MicroAngelo features 512 

by 480 pixel graphics and 40 line by 

85 character text displays. 

Save development time and overhead with 
SCREENWARE"" SCION's high level display firmware 
language. SCREENWARE provides point, vector, region, 
circle, flood, crosshair, light pen interface, tracking 
cross, screen load and dump, split screen, macro, and 
full terminal emulation commands. Use MicroAngelo 
both as your main console and as your application 
software's display screen. 


MicroAngelo's on-board processor frees your host pro- 
cessor and bus to perform other tasks, while on-board 
memory and firmware reduce the size of your applica- 
tion programs. With our direct, easy interface to any 
high level language, you are no more than a simple sub- 


powerful capabilities 

Ат gelo or monocnre 1 сга 

di plays. . And combine two: ОГ поге 
MicroAngelos to create high resolu- 
tion color graphics. 


MicroAngelo is the OEM's choice because 
it is a powerful self- contained graphics display 
computer that is easy to add to your host. A graphics 
display computer that is proven reliable in over 1000 
field installations. A graphics display computer that is so 
affordable you don't have to design your own. 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


"OEM quantity 25 price for Multibus or S-100 board. 


£L ГИМ 


if the image is important. 


19310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 
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| MILESTONE-86"—$395. Manual alone — $30. 
"Critical path" network analysis program for scheduling 

| manpower, dollars and time to maximize productivity. 
Interactive project management program that runs under 
CP/M-86. MILESTONE can be used to track paper flow, 
build a computer, check a department's performance, or 
build a bridge. MILESTONE can be used by executives, 
engineers, managers, and small businessmen. 


e Produce PERT chart in minutes. 

e Find critical tasks that can't be delayed. 

e Investigate tradeoffs betweenmanpower, dollars and 
time. 

dis Give plans to others using a printed project schedule. 
e Change details and immediately see results on the | 

Screen. 
| e Balance time, manpower and costs. 
Formats: 8, IOW, IPC. 


SUPERCALC-86™ — $295. 

Allows a layman to manipulate data in a variety of fore- 
| casting and accounting applications. Combines the inter- 
| active nature of anelectronicspreadsheet with the power 
| and convenience of a simple simulation language. Video 

display can be scrolled over the entire worksheet using 

cursor controls. Symbolic vector references eliminate 
repetitive low-level data manipulation commands. Easy 
to use menu driven "help" command. 

Also available far 18 М-005. 

Formats: 8, IDW, IPC. 


DATEBOOK-86"—$295. Manual alone—$30. 
Schedule appointments for up to 27 different doctors, 
lawyers, rooms etc. Three appointment schedules are 
displayed on the screen at a time. File structure allows 
for appointments for up to one yearin advance. Searches 
for openings that fittime of day, day of week and/orday 
of year constraints. Appointments made, modified or 
cancelled easily. Copies of day’s appointments can be 
printed easily. 

Formats: 8, IDW, IPC 


MORE SOFTWARE PRODUCT/MANUAL ALONE 


| CBASIC/86 $325. $25. 
| PASCAL/M-86 $495. $25. 
Pascal:SORT-86 $195. $20. 
FIELD COMPANION-86 $295. $30. 
j PERSONAL DATEBOOK $150. $30. 
TEXTWRITER-86* $125. $30. 


+ Also avariabia for IBM-DOS 


FORMAT CODES: 8 (8" single density IBM soft-sectored) IOW (IBM Display Writer 
with CP/M-86) IPC (IBM Persanal Computer with CP/M-86) 


SOFTWARE 
SOF TAE 
_ DIGITAL MARKETING 
| DIGITAL MARKETING" 


2670 CHERRY LANE # WALNUT CREEK e CALIFORNIA e 94596 | 


(415) 938-2880 е Telex 17-1852 (DIGMKTG WNCK) 
Dealer Inquiries Invited 


TRADEMARKS: CP/ M-85. CBASIC/86 - Digital Research, Milestone, Datebook, Personal 
Datebook. Textwriter - Organic Software. Pascal/M - Sorcim. Pascal SORT. Field 
| Companion - Technical Software 
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Keeping Our 
Technological Edge 


by Chris Morgan, Editor in Chief 


This month, as we do every August, we're devoting a portion of BYTE toa 
single computer language. This year’s language is Logo, and we have dedicated 
this issue of BYTE to Seymour Papert, who developed the language. 

We chose Logo this year for many reasons, but the most important is that 
the first computer language you learn has a lifelong effect on how you think, 
computerwise. Thus, the computer language we choose for use in the schools 
becomes vital. I believe, for reasons detailed in various articles in this issue, 
that Logo is a much better language to use for introducing children to com- 
puters than, say, BASIC. 

Unfortunately, Dr. Papert recently left the United States, where he spent so 
many years advancing the state of the computer art. He now lives in France 
and has become the chief scientist of the newly formed World Computer 
Center. We wish him well, but the circumstances that led to his departure are 
both disturbing and encouraging. They are related to a potential crisis in 
American computer research and development today. Fortunately, there's still 
time to do something about the impending crisis, One way is through pro- 
posed legislation currently before Congress—I'll say more about that later. 

I may sound alarmist in using the word "crisis" to describe the current state 
of affairs, especially when the mainframe and microcomputer industries are 
doing so well. But consider this: three of America's leading computer scientists 
have recently left the United States to be part of the World Computer Center 
under the leadership of Jean-Jacques Servan-Schreiber. In addition to Seymour 
Papert, they are Nicholas Negroponte, former Director of Computers and 
Communications at the Massachusetts Institute of Technology, who will 
become the new Director General of the Center, and Professor Raj Reddy, 
former director of the Robotics Institute at Carnegie-Mellon University. 

The reason they left is simple. The French government had the foresight to 
see the need for and create a world computer center that will directly or in- 
directly benefit every world citizen. The United States lacked that foresight. 
As U.S. Rep. Albert Gore Jr. (D., Tenn.) said recently at a Washington brief- 
ing, "We have some serious thinking to do when scientists as distinguished as 
Nicholas Negroponte and Seymour Papert leave the United States in order to 
be part of the World Computer Center." 
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Alternative to ATARI Disk Storage 


Your Atari 800 is the finest home computer on e Connect your Percom RFD first-drive 
system directly to your computer or connect 
into your system through your Atari 810 


the market. Now you can own a floppy disk 
system that measures up — an RFD mini-disk 
storage system from Percom. Disk Drive. 


At Percom we've been making disk e Add an RFD first-drive system with its | | 
versatile four-drive controller, then connect ful, easy-to-use disk-operating system for 
as many as three more low-cost RFD add- your Percom-equipped Atari 800 computer. 


storage systems since 1977. 

Our designs are proven, our quality is 
well known. And we back our dealers with on drives. 
service know-how. Expect more from Percom. 
You won't be disappointed. 


€ Operate in either single- or double-density 
storage mode using Atari DOS 2.OS. In 
double-density you can store almost 184 
Kbytes (formatted) on one side of a 40- 
track diskette. 


program executes. 


For the best thing next to your computer, see your Atari dealer 
about a Percom RFD floppy disk storage system. For the name 
of your nearest dealer, call Percom toll-free 1-800-527-1222. 


j 
8 


PRICES AND SPECIFICATIONS 
SUBJECT TO CHANGE 
WITHOUT NOTICE, 


EEE 


PERCOM DATA COMPANY, INC. 
11220 PAGEMILL RO » DALLAS. TX 75243 « 1214) 340-7081 


ATARI 800 & ATARI 810 are trademarks of the Atari Corporation. 
PERCOM is a trademark of Percom Data Company, inc. 


e Get quality and state-of-the-art capability at 
competitive prices. Percom first-drive RFD 
systems are priced from only $799, first 
add-on drive is only $459. Cables included. 


Watch for announcement of a new, power- 


Minimum system requirements — are an Atari 800 


e Write application programs that can query computer with 24-Kbytes of RAM and compatible 
and set up your system to operate a differ- video display system; Atari's disk-operating system 
ent type drive at each cable position — that 
can even change configuration as the 


(ver 2.0S) and owner's manual; and, for add-on 
drives (if used) an optional disk drives 
interconnecting cable available from Percom. 


Yes ... l'd like to know more about Percom RFD disk 
drives for my Atari 800 Computer. Rush me free literature. 
Send to: PERCOM DATA COMPANY, Inc., DEPT 18-В01 

11220 Pagemill Hoad, Dallas, Texas 75243 


name 
street m m 
уйу state 
zip phone number | 
| plan to add a hard disk system to my Atari: С) yes no. 


MAIL TODAY! 


SERIAL OUTPUT. 


T BUFFER CARD 


PUI 
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Input a new task while your old task prints "li 


NO n DRE DELAY 

FOR SLOW PF 1۸ TERS 
B RD-SOB is a Serial 
printer inte eríace that lets you 


‘Operate ' your Apple wi hite data 


from your prev jous û operatior 
is. printing out. It ends waiting 
while your printer prints. The 
WIZAR (RD-SOB Contains à 

16K byte ` "character buffer" 
that | may bee expanded to 
32K byte 25 of character buffer. 
ing. It ac cepts data at the 
Apple's rapid transfer rate, 
as data and feeds it 

ло your printer at the rate 

the printer can accept 


w Fully compatible with all 
Apple Il and Apple 11 Plus’ 
Computers 


œ Fully compatible with most 


INPUT YOUR NEXT 
TASK WHILE YOUR 
PRINTER PRINTS OUT 
YOUR LAST TASK... 
WESPERMICRO 

SYSTEMS ADDS VALUE 
TO YOUR APPLE. 4 


Apple software neluding 
Applesoft BASIC*, Intepe: 
BASIC’ CP/M . Pascal. etc. 
B Fully compatible wilh most 
Apple Il expansion boards 
в Low power consumption 
for cool reliable operatior 
= Leads soldered directly inte 
board Tor reliable operatior 
s Many formatting features 
| Two-year factory replace: 
me} nt Warranty 
a RS-232 printer internace 
compatible 
Backed by the world's 4€ 
independent manufacturer 0Ї 
peripheral controllers 


Available at all fine 
Computer Stores Ci 00 
Telephona i (800) 85 : B737 

(7 a B M 1 666 


SUBSIDIA RY OF ЕВРЕ RCORP 
‘Registered Trademark û 


Appl Computers, inc 


Editorial 


At that same Washington briefing Jean-Jacques 
Servan-Schreiber showed, in a speech by turns stimulat- 
ing and troubling, just how fragile our significant tech- 
nological advantage in the computer field is. For exam- 
ple, the Japanese have made inroads into the jet engine 
market. Three years ago they entered into a joint venture 
with the ailing British Rolls-Royce jet engine division that 
significantly improved the company's financial position. 
Again and again we hear stories of Japanese companies 
dominating technologies pioneered in America: liquid 
crystals, for example, are now made almost exclusively in 
Japan. The same tenacity the Japanese have shown in the 
automobile, camera, stereo, and ship-building fields is 
now being directed at the personal-computing industry, 
and while I am not immediately concerned about a possi- 
ble Japanese "threat" for reasons | detailed іп my May 
1982 editorial, we must stil be aware of the 
precariousness of our position. 


The World Computer Center 

The World Computer Center is a new, ambitious effort 
to put computer power in the hands of the people. 
Among the Center's proposals is a project to install a per- 
sonal computer in each of 500 villages (mostly in the 
Third World, although some sites are in developed na- 
tions including the United States). Servan-Schreiber, the 
Center's director, lobbied long and hard in France to 
short-circuit the (as Negroponte puts it) "Byzantine" 
maze of French bureaucracy and create the World Com- 
puter Center in Paris that has, in one sweeping gesture, 


EMPLOYMENT BY THE INFORMATION SECTOR 


PERCENT OF U.S. LABOR FORCE 


0 
1860 1900 1910 1920 1930 1940 1950 1960 1970 1980 


U.S. LABOR FORCE 


Agriculture 

Industry e == a= 

Services: 
Information Occupations === 
Other Service Occupations -= = = 


Figure 1: The percentage of U.S. workers in service-related in- 
dustries has been increasing steadily since 1860, with the most 
dramatic increase beginning in the 1950s. (Figures 1, 2, and 3 
courtesy of Congressional Committee on House Administra- 
tion.) 
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GP-100A: US$389 


COMMAND PERFORMANCE. 


Seikosha gives you all the best features—including economy and super-clear graphics. 


(Inlike some graphic printers, Seikoshas new Other valuable features: 
GP-100A Uni-Hammer Graphic Printer puts full dot e Graphics, regular and double width character 
addressable graphics at your command. The GP-100A modes can be intermixed on the same line. 


lets you repeat а column of data as many times as « Automatic printing. When the text exceeds 
the maximum line length, there is no loss 


needed with just one command. Software control enables 

double-width character output, and the positioning is P rs due to overflow. 32h 

both character and dot addressable. Designed for simple , Sanear Ses a, заре аа 
operation, it ranks among the most cost-efficient graphic epaper width is 2 Frustable spite ФЕ 
русе on the market. Command performance tech- e Optional Interface: RS232C, IEEE488, apple ete 
nology that not only. works for you now, but takes you | е 00 мы 

well into the future. er | 


e 


| == a : 


Available at COMPUTERLAND and other fine 
stores in your area 


pistributed by AXIOM CORPORATION юч Griswold Avenue San Femando, Calil. 91340 Phone (213) 365-9521 TWX (910) 496-1746 
Manufactured by SEIKOSHA SYSTEM EQUIPMENT DIV. 4-1-1 Tainei Sumida-ku Tokyo Japan. Phone: 03-623-8111 Telex: 262-2620 
Circle 366 on Inquiry card. 


Circle 338 on inquiry card. 


1982 VERSION IFR SIMULATOR 
Apple 1 Plus DOS 3.3 


10151,1 25 


“= ‘oa! roa 


oe IIS AIN К) с, а: П! s | 
SE] ORS BOT 


(INUTES RENAINIRE 


Features a lifelike panel that simulates the 
airplane instruments that are used for flying and 
navigating in clouds. FLY IFR LANDINGS, 
PATTERNS, and CROSS COUNTRY in several 
areas of The United States. $50.00 at your 
computer store or direct from: 


PROGRAMMERS SOFTWARE 
2110 N.2nd St. 
Cabot Arkansas 72023 
(501) 843-2988 


SLUDER FOR SOFTWARE, S-100 


BOARDS, FAST 6 to 10 MHz SYSTEMS, 
Terminals & Printers. WE INTEGRATE 
SYSTEMS WITH S-100 BOARDS FROM: 

000000 


TM 
om U Pro ELECTRONICS 


LOMAS DATA PRODUCTS 
Seattle Computer Products, Inc. 


&MHZ CPU Z BUDGET SYS 64K, (2)8"DRS,CP/M{(TM)80 $2795. 
MHZ 85/88 BUDGET SYS 64K, (2)8"DRS,CP/M 80 2795. 
7MHZ 85/88 LUXURY SYS 64K,(2)8"DS DRS,CSC CP/M 4025. 
LOMAS 10MMZ 8086,128K,(2)8"DR5, CP/MB4, 2 SERIAL 3195. 
MPMB6 2 USER, 256K 8086 8089, (2)8"DRS МРМ8617М) 4190. 
SEATTLE 8086,64K,DD CONTR, MSDOS, (2)8"DRS 10 SLOT 3195. 
SEATTLE SYSTEM I 64K $2459. SEATTLE SYS II 128K 3135. 
Z80A SEC SYSTEM W/64K, (2)8"DRS, CP/MBO 2195. 
SLAVE PROCESSORS AVAILABLE FOR 780А SYSTEM ABOVE 


MORROW DESIGNS 


MICRO DECISION 1 1 DR $ 949. MICRO 2 DRIVE 1885. 
DJ DMA W/CP/M $366. 65K RAM $404. MULTI 1/0 216. 
GODBOUT DISK 1 A&T 371. DISK II W/CP/M 396. 
LOMAS LIGHTING 1 10MHZ 520. SEATTLE RAM+192K IBM 599. 
CP/M & MPM ARE TRADEMARKS OF DIGITAL RESEARCH OF CALIF. 
Р.0. BOX 951 WESTMINSTER, CA 92683-0951 (714) 895-1744 


division 
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PERCENTAGE OF WORK FORCE 
IN INFORMATION-RELATED EMPLOYMENT 
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Figure 2: With 41.4 percent of its work force engaged in 
information-related employment, the U.S. is the leader of the 
five nations represented in the graph. 


provided Negroponte with twice the resources and man- 
power he had at MIT, which had taken 15 years to build 
up to its current status. 

TheWorld Computer Center has the right idea. Take a 
look at figure 1. It shows the astonishing growth in the 
percentage of U.S. workers in service-related jobs from 
1860 to 1980. Figure 2 shows the current percentages of 
work forces in information-related jobs by country. Sur- 
prisingly, countries like Venezuela, not normally re- 
garded as technologically advanced, already have sizable 
work forces in the information field. 

Servan-Schreiber takes the somewhat radical view 
that, in several years, human beings will no longer work 
the production lines. All such work, he believes, will be 
done by robots and machines. Therefore, he warns, peo- 
ple will have to learn to be processors of information. 
Whether or not you subscribe to this view, the trend is 
undeniable. Robots are attractive in many ways, not the 
least of which is their cost of operation. Figure 3 indicates 
that robots currently cost less than human workers to 
"employ." It's obvious to me that we must all become 
computer literate to survive in the future world. Yet our 
government is doing virtually nothing to ensure that sur- 
vival. 


Some Legislative Answers 

One answer to the dilemma is government subsidy and 
encouragement of computer-literacy programs. Practical- 
ly speaking, this means that personal computers must get 
into homes and schools. Two bills currently before Con- 
gress seek to provide financial incentives for computer 
manufacturers, businesses, and schools to increase their 
commitment to computer-literacy goals. 

One of the bills, which has received a good bit of 
publicity, can be credited to the foresight of Steve Jobs, 
chairman of the board of Apple Computer Inc. The 


Just three years ago, Intertec stunned 
the microcomputer industry when its 
SuperBrain™ desktop computer gradu- 
ated with honors. . . outperforming all 
the others by achieving the best price/ 
performance ratio in its class. Today, 
that scholastic achievement remains un- 
challenged. At least until now. . . 


Announcing SuperBrain II™. . . our 
latest microcomputer marvel that's des- 
tined to be the “Most Likely to Succeed” 
in the Class of '82. With thousands of 
SuperBrains in use worldwide, it's no 
surprise that SuperBrain II users have 
given our new model the highest honors 
yet. Standard features include a powerful 
64K of internal memory, a CP/M* oper- 
ating system, a 24 line x 80 column 
display on a 12-inch non-glare screen, a 
full-featured ASCII keypad with operator 
convenience keys, twin Z80 processors 
and dual RS-232 communications and 
printer ports. But SuperBrain II out- 
smarts its Class of '79 counterpart by 


offering leaner pricing, more features and 
better overall system performance. New 
SuperBrain II features include a faster, 
enhanced disk operating system, a li- 
brary of new visual attributes including 
reverse video, below-the-line descen- 
ders and impressive graphics capabilities 
and Microsoft BASIC — all included at 
absolutely no extra cost! 


SuperBrain I's internal circuitry has 
also been completely redesigned and 15 
now computer tested to ensure optimum 
field reliability. Plus, there are four new 
SuperBrain II models from which to 
choose, offering disk storage capacities 
from 350K bytes to 10 megabytes! But, 
best of all, prices start as low as $2,495, 
including software! 


Of all the single-user microcomputers 
avalable today, our SuperBrain II is 
certamly in a class by itself. Not only 
does it outprice and outperform its com- 
petitive classmates, it's also backed by 
our comprehensive customer protection 


*Registered trademark of Bigital Research — * Microsoft is a trademark of Microsoft Corporation. 


Summa Cum Laude! 


programs — depot maintenance, 
tended warranties, a satisfaction guaran- 
tee and a factory sponsored users group. 
All in all, the SuperBrain II™ represents 
the most incredible microcomputer value 
we've ever seen (or probably ever will 
see) in a long, long time. 

Contact your local dealer or call or 
write us at the address below for more 
information on our full line of single and 
multi-user microcomputers. Ask for our 
SuperBrain II “Buyers Guide" and find 
out why so many microcomputer buyers 
who insist on quality and value . . . insist 


INTERTEC 


DNA 
JE SYSTEMS. 


2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 


Circle 460 on inqulry card. 
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The Software: 


MICROPRO 


WordStar® 


The number one selling microcomputer 
word processing package in the world. 
8" CP/M9 


LIST PRICE: 495.00 
MH PRICE: 289.00 
5" APPLE? 


LIST PRICE: 375.00 
MH PRICE: 234.00 


MICROPRO 


MailMerge" 


A multi-purpose text-data merging program. 
One of its most popular uses is producing 
personalized form letters. Requires 
WORDSTAR® 


8” CP/M® 


LISTPRICE: 150.00 
MH PRICE: 99.00 


5%" APPLE® 


LIST PRICE: 125.00 
MHPRICE: 83.00 


MAILMERGE, DATASTAR, SPELLSTAR, CALCSTAR, 
and SUPERSORT are trademarks of MicroPro 
International, San Rafael, California USA. 
QUICKCODE, QUICKSCREEN, anddUTIL are 
trademarks of Fox & Geller Associates. 
VISITREND/VISIPLOT, VISIFILE, VISISCHEDULE, 
VISIDEX, VISITERM, and DESKTOP PLAN are 
trademarks of VisiCorp. 

dBASE Il is atrademark of Ashton-Tate. 

MATHSTAR is a trademark of Force Two, LTD. 
SUPERCALC is a trademark of Sorcim. 

SPELLGUARD is a trademark of Innovative Software 
Applications. 

T.I.M. is a trademark of Innovative Software, Inc. 
CROSSTALK is a trademark of MicroStuf. 

EASY WRITER and EASY SPELLER are trademarks 
of Information Unlimited Software. 

PERFECT WRITER and PERFECT SPELLER are 
trademarks of Perfect Software, Inc. 

WORDSTAR is a registered trademark of MicroPro 
International, San Rafael, California USA. 

VISICALC is a registered trademark of VisiCorp. 

CP/M is a registered trademark of Digital Research. 
APPLE is aregistered trademark of Apple Computers. 
IBM is aregistered trademark of International Business 
Machines. 


MICROPRO 


DataStar" 


The office-oriented system for data entry, 
retrieval, and updating. DATASTAR 
allows you to create a form, be it a price 
list, catalog, or order form. You can edit, 
update, or save this information in a file 
or simply print it out. DATASTAR 
interfaces with MAILMERGE and 
SUPERSORT. 


8" CP/M 


LIST PRICE: 350.00 
MHPRICE: 235.00 


5 Ya" APPLE? 


LIST PRICE; 295.00 
MH PRICE: 199.00 


MICROPRO 


CalcStar" 


Financial planning and business decision- 
making made simpler, faster, and more 
accurate. CALCSTAR calculates solutions 
to complex numerical problems in 
business and finance. CALCSTAR turns 
your microcomputer's video screen into 
a 'window' on a gigantic electronic ledger 
sheet with up to 600 entries arranged 
the way you want. 


8" CP/M® 


LIST PRICE: 295.00 
MH PRICE: 199.00 


54" APPLE? 


LIST PRICE: 195.00 
MHPRICE: 149.00 


FORCE TWO. LTD. 


MathStar" 


MATHSTAR is a combination adding 
machine/calculator program, designed 
specifically for use with MicroPro's 
WORDSTAR®. Provides basic math 
functions, formatted results, and 
accounting notation. 

8" CP/M9 


LIST PRICE: 125.00 
MHPRICE: 99.00 


5%" APPLE? 
Same as 8" CPIM’ 


PROGRAMS 


ASHTON-TATE 


dBASE II” 


THE database management system for 
the microcomputer. 

8" CP/M® 

LIST PRICE: 700.00 

MH PRICE: 489.00 

5" APPLE® 

Same as 8`' CP/M’ 


FOX & GELLER 


QuickCode" 


QUICKCODE allows dBASE II users to 
create the following programs, in a matter 
of seconds, without programming. 

O Data entry programs 

Û Dataretrieval programs 

Û] Date edit/validation programs 

[1 Menus 

Li dBASE Il files 

PLUS: 4 New Data Types: 

[1 Date 

LJ Dollars 

[] Telephone 

[] Social Security number 


QUICKCODE includes a powerful new 
version of QUICKSCREEN, the dBASE Il 
screen builder. 

8" CP/M9 


LIST PRICE: 295.00 
MH PRICE: 249.00 


5%” APPLE® 
Same as 8°’ CP/M’ 


FOX & GELLER 


dUTIL™ 


dUTIL is the BASE II utility program which 

saves valuable computer time and work 

by: 

Li Increasing command file running time 

[] Creating standard text files to use 
within your word processor 

[1 Automatically debugging dBASE I! 
command files 

dUTIL does not require QUICKCODE or 

QUICKSCREEN. 

8" CP/M9 

LIST PRICE: 99.00 

MH PRICE: 75.00 

5'4" APPLE? 

Same as 8'' CP/M‘ 


Call Toll-Free: 1-800-523-9511 
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In Pennsylvania: 1:215-868-8219 


The Software: 


MH-1 WORDSTAR? /MAILMERGE 

MH-2 WORDSTAR? /MAILMERGE/DATASTAR 
MH-3 WORDSTAR? /CALCSTAR 

MH-4 WORDSTAR? /MATHSTAR 

MH-5 dBASE II/WORDSTAR? /MAILMERGE 


MH-6 dBASE Il/QUICKCODE/ 
WORDSTAR® /MAILMERGE 


MH-7 dBASE I/QUICK CODE/dUTIL 


MICROPRO IUS 
\уога$їаг®...................... 289.00 Easy Writerll.................. 
| MailMerge ..................... 99.00  EasySpeller................... 
SpellStar...................... 149.00 PERFECT 
Оаїабїаг...................... 199.00 Perfect Writer ................. 
SUDO SOIT. ord Pee x OR 170.00 Perfect Speller ................ 
Сасэгаг esd vis kbs кажа» ж». 199.00 
SORCIM 
SuperCalc .................... 
|! VISICORP 
МіѕіСаіс®?...................... 190.00 °^ 
VisiTrend/VisiPlot .............. 228.00 Әре!Сџага.................... 
VisiFile ....................... 169.00 ‘| 
МіѕјРјоћ аа... 179.00 EM. soos 
| VisiSchedule .................. 249.00 MICROSTUF 
ИЗО doen FUSE PS REATUS 190.00 Crosslalk..................... 
М\бїТегт....................... 80.00 АЅНТОМ-ТАТЕ 
Desktop Р!ап.................. 190.00 dBASEll...................... 


Microhouse 1444 Linden Street / Р.О. Box 498 Bethlehem, Pennsylvania 18016 


PACK AGES 


CP/M" APPLE" 
COMBINED MICROHOUSE COMBINED MICROHOUSE 
LIST PRICE: PRICE LIST PRICE: PRICE 
645.00 319.00 500.00 259.00 
995.00 519.00 795.00 399.00 
790.00 419.00 570.00 299.00 
620.00 369.00 500.00 319.00 

1345.00 819.00 1200.00 719.00 
1640.00 999.00 1495.00 899.00 
1070.00 749.00 1070.00 749.00 


Prices and specifications subject to change without notice. 


The Microcomputer People. 


BYTE August 1982 


NEW: ThelBM:PC Software Menu. 


399.00 


All items subject to availability. 
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S-100 туа Basi 
in networks... 


with TurboDOS" 


With CP/M* compatible TurboDOS and MuSYS 
network slave boards you can turn any Z80-based, 
S-100 system into a superior multi-processor, multi- 
user network. 

TurboDOS is faster than GP/M for system func- 
tions. TurboDOS supports larger files (134 MB) and 
disks (1048 MB) and, unlike CP/NET*, it's compatible 
with nearly all 2.2 applications software. Many fea- 
tures which are optional, extra cost or not available at 
all in CP/M are standard with TurboDOS. Add a 
MuSYS NET/82* and you've got a complete, hard- 
ware isolated network slave including Z80A CPU, 
two serial ports and many other advanced features. 
For special applications an additional bank of 64K 
memory is available. 

, Expand your S-100 system economically with MuSYS 
now! Ask for all tha facts on TurboDOS and our ex- 
panding line of network slave boards. 

(Generous quantity/dealer discounts available.) 


"TurboDOS le a trademark of Sattware 2000, Inc. СРАМ and CP/NET are trademarks 
of Digital Hesearch, Inc, NET/82 is а trademark of MuSYS Corm. 


3 1451 Irvine Bivd., Suite 11 
S Tustin, CA 92680 
“ || зр @14)730-5692 
= TWX: 910-595-1967 
Bimal УЛ УРДЫ CABLE: MUSYSTSTN 


Clrote 282 on Inquiry сага, 


INDUSTRIAL OCCUPATIONS 


HOURLY WAGES 
15 1979 


ODP OO 


UNITED WEST JAPAN ROBOTS 
STATES GERMANY 


Figure 3: This chart indicates that at $4.80 an hour robots cost 
less to employ than their human counterparts in the U.S., West 
Germany, and Japan (1979 figures). 


Technology Education Act of 1982 (HR5573 and $2281) 
was introduced by U.S. Rep. Pete Stark, a California 
Democrat. Its terms are simple: for a period of one year, 
computer manufacturers would be allowed to receive an 
increased deduction for donating computers to schools. 
Built-in safeguards will assure that all manufacturers 
receive equal benefits. For instance, each manufacturer 
could give only one computer to a school, This would 
prevent any attempt to overpower the schools. And the 
computers must be state of the art. To prevent the dump- 
ing of obsolete equipment, manufacturers could not 
donate equipment that has been in inventory for more 
than two years. The manufacturer's deduction would in- 
crease from the current 50 percent of manufacturer's cost 
to the cost plus one half of its markup, not to exceed 75 
percent of the list price. This is hardly a radical bill. 
Another bill currently on the books allows computer 
companies the same increased deduction for research 
equipment donated to universities. To my mind, HR5573 
is a logical and much needed extension of the existing bill. 
I applaud Steve Jobs's willingness to push computer 
manufacturers into action. 
/ The other bill, The Family Opportunity Act (HR6397), 
was recently introduced by U.S. Rep. Newt Gingrich, a 
Republican from Georgia. The Family Opportunity Act 
would offer a $100 per year, per family member, tax 
credit for up to 50 percent of the cost of a home-computer 
hardware or software system, with five years to write off 
the investment. With this bill, a family of four could buy 
a $4000 system and, over five years, take $2000 in tax 
credits. 
“I want every American to have access to the same op- 
portunities that computers provide for General Electric 
and AT&T,” Gingrich says. "That's why working Ameri- 
cans should have the same kinds of tax breaks corpora- 
tions get automatically.” 


New from HIPLOT" 
multi-pen plotting for as little as $1480*. 


i 


FCC class B tested. 


UL listed. - { | | } 1 b£ | 
179 гіт Igi El! 


The new HIPLOT DMP Series 
6-pen option makes high perfor- 
mance multi-pen plotting affor- 
dable. It's available on the DMP 2, 
3, and 4 models in the HIPLOT 
family so you can enjoy the 
advantages of multi-colored plots 
on 8%” x 11" (DIN A4) surfaces. 
Of course, you also get the standard 
HIPLOT range of capabilities such as 
intelligence, controls, interfaces and 
resolutions. There's a model for vir- 
tually every plotting application. 


line which made low-cost, high 
performance digital plotting a 
reality. 


Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series' ver- 
satility. Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C or Centronics?com- 
patible interfaces, a choice of con- 
trols, resolutions, and pen speeds. 
Add to this the ability to plot with 
6-pens on paper, vellum or mylar 
(ideal for overhead projectors) and 
you have the ultimate plotter 
price/performance combina- 
tion — the perfect choice for the 
user or OEM. 


: — Le mE ]سے‎ 
Big Performance in a Small Plotter 
Since it's introduction, the 
HIPLOT DMP Series has been rec- 
ognized as the innovative plotter 


TM Trademark of Houston Instrument. 
° U.S. Suggested retail prices, 
Centronics? registered trademark of 
Centronics Data Computer Corp. 


Circle 43 on inquiry card. 
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8-Pen Models Also Available. 


If you need a little more 
capability, take a look at our new 
8-pen option. It’s available on the 
DMP 5, 6, and 7 so you can have 
8-pen multi-colored plots on 
11” x 17" (DIN-A3) surfaces. 


Why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi- 
pen plotting. Contact Houston In- 
strument, P.O. Box 15720, Austin, 
Texas 78761. (512) 835-0900. For 
rush literature requests, outside 
Texas, call toll free 1-800-531-5205. 
For technical information ask for 
operator #5. In Europe contact 
Houston Instrument, Rochester- 
laan 6, 8240 Gistel, Belgium. 
Phone 059/27-74-45. 


INSTRUMENTS & SYSTEMS DIVISION 


Together. weTlcreate tomorrow. 


BAUSCH & LOMB (Sg) 


| ж SOFTWARE * SUPPLIES + x DISCOUNT PRICES * HARDWARE x 


CP/M and IBM 
SOFTWARE 


SJABASE II $CALL 


Editorial 


If you can see the value of these 
two bills, I urge you to write to your 
senator and representative. Both bills 
must be approved by the House Ways 
and Means Committee before they 
can be voted on. The best way to 


кА, make your voice heard is to contact 
v Q U i C KC O D [- $229.00 the chairman of that committee, Dan 


Rostenkowski, at the House Ways 
and Means Committee, 1102 Long- 


TOLL-FREE HELP LINE STAFFED BY EXPERIENCED dBASE Il PROGRAMMERS. 
M | worth House Office Building, Wash- 


from both Republicans and Demo- 
crats is essential if these bills are to get 


IN STOCK—MORE ITEMS TO COME! 
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ACCOUNTING PLUS* 


MICROCRAFT® 


attention. 


Б. 
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2 | В М » = RSO N A B 9 ington, DC 20515, (202) 225-3625. If 
z mi | hearings are held, they will probably 
n SO FTWA R - = be before the Select Revenue 
= [Е | Measures Subcommittee, chaired by 
" my | Pete Stark. You can contact him at 
Iun WORDSTAR 279.00 uj | his office, (202) 225-5065; direct your 
5] Б к ees T ET | mail to The Honorable Pete Stark, 
T| ЗЕЕ 139.00 a | House of Representatives, | 1034 
E EASY WRITER Il 289.00 W | Longworth House Office Building, 
= ТІМ Ill 399.00 N | Washington, DC 20515. Support 
© SPELLGUARD 239.00 
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General Ledger Legal Billing $ 495 
armen Yala Time Billing 495 I cannot stress too strongly the 
ccountS Heceivable MICROPRO® 
Payroll Wordle 279 need to make Congress aware of the 
1 Ap Entry merge E: urgency attached to the goal of get- 
ше CIO ERU Datastar 240 Й | ting computers into the hands of 
1 MODULE $ 400 ср 9 Wj jÎ every American. Only then will we 
750 Реан T 
EE 1109 Customization Notes 349 Б | be able to hold our own in 
3 MODU ЕБ Tis Wordmaster 119 О , 
k 5 MODULES 1820 MICROSOFT® c tomorrow s computer society. 
Basic 80 284 2 
wi > MODUS d Basic Compiler 325 = 
ш Fortran 80 345 
= 8 MODULES 2720 COLOUR so E 
7M DIGITAL RESEARCH® Macro BD ua E 
S МАС 85 Edit 80 a [2 
2 NE 65 MU Math /MU Simp 219 | A " " 
ZSID 90 MU Lisp/MU Star 165 
d DESPooL 45 ipi 123 М 
: PICKLES & TROUTe T| 
"T — PL/1-80 449 COM v EB 
:4 © BT-80 175 | 
By PASCAL MT» 425 таб Аја 98) 29 Б | Software Arts’ TK Solver 
CB-80 419 e =| , 
m СВА5С2 110 Supercalc 199 = Software Arts Inc., in case you've 
Quicken 139 а Ee و6‎ =| forgotten, is the company ‘that 
d UTIL 69 CONDOR 20-1 249 created the immensely successful 
d LEXISOFT® CONDOR 20-1 59 + Ж 
Spellbinder 299 CONDOR 20-111 839 Visicalc program. Now that com- 
LIFEBOATe чыыры сы P pany, headed by Visicalc co-authors 
Anis - CONDOR 20-Q 149 
MICE ABE XEROX 820 ACCESSORIES? Dan Bricklin and Bob Frankston, has 
О - DUAL DENSITY BOARD 395 
S DU 288 SERIAL PRINTER DRIVER 99 | announced the first product to be 
MARTERM 129 
Selector V 399 Е ЕЕ е" "ES marketed by Software Агіѕ itself 


(Visicalc is marketed by Visicorp, 
formerly Personal Software). TK 
Solver (see photo 1) allows you to 
enter a series of formulas in a natural 
format (for example, "distance = time 
X speed"); it then compiles a list of 
all the variables. You can then give it 
a set of known values and tell it to 
solve for the unknown ones; it either 
does so or tells you why it cannot. 


AND MUCH MORE! 


standard software 
CORPORATION OF AMERICA 
10 MAZZEO DRIVE, RANDOLPH, MA. 02368 


617-963-7220 


800-343-8420 


MasterCharge, VISA, C.O.D. 
3% Discount on prepayment made by check (software only) 
All items subject to availability and price change 
CP/M is A Trademark Of Digital Research 


* SOFTWARE * SUPPLIES * х DISCOUNT PRICES x HARDWARE = 
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897 N.W. Grant Ave. * Corvallis, Oregon 97330 * 503/758-0521 


TM. 


e 
ө a © Never having to type the word 
“CATALOG,” or trying to remember 
how to get from one part 
of a program to another! 
If you could do these functions, and many 
more like them, at the STROKE of a SINGLE 
KEY, would you? We thought you would! So, 
we invented the Enhancer ][ and the Function 
Strip. More than just another lower case 
— adapter, the Enhancer ][ is an intelligent 
keyboard processor. Now characters, strings 
‘Of data, commands and statements can all be 
stored in your | -nha d for immediate recall 
' pressing JUST ONE KEY! 
t Б, J Would expect only on larger 
ms nov an be yours. . EASILY! For 
| you like. auto-re peat, and hi- 
ow about a type-ahead 6) uffer? 
functic are avai - able 
input. с flexibility А 


i 

eT ne bs t on 2 tr p; it | 
lew Era for Annie [™ 
1 5 . | ng Р م‎ 
Jaagested | м 
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Apple ][ is а registered trademark of Apple Computer, Ine 
Enhancer ][ and Function Strip are trademarks of Мадех, inc 


| Data Acquisition Is Just 
| The Beginning... 


| сауда 


THE TOTAL CONCEPT 


In Laboratory Automation Software 
for the Apple !!® 


Acquire | 
! Data ăě 


| 


l'ail» i 
SN 
JOB 


Control 


YOUR JOB 


| | | 
| Plot Data Ё. | g 
- _ p Data 
Send Data to | 


Remote | 
| Computer | 


EE Interpret 
] Results 


m software is ideally 


cayylab suited for industrial and 


scientific applications. 


Powerful, elegant, easy-to-learn, 
| easy-to-use commands. Develop 
| applications in minutes, not days. 


L 


supports a variety of analog, digital 
» and communications interfaces for 
the Apple Il. 


Simultaneous data acquisition and 
processing. Interrupt driven. 


| PRICE: Systems start at $995. 
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House price 
Dows payment 
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years 
а interest 
1176. 4370 dollars 
T 423517.52 dollars 
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5 Kale 


Simple Home Mortgage todel 
Hepa 


А: pul iC] 19122-07 
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‘Nonthiy payment formula 


Photo 1: The new TK Solver, from Software Arts, lets you 
enter a series of formulas in a natural format. 


TK Solver will initially be available for the Apple II 
and the IBM Personal Computer. It will be on the market 


later this year at the price of $299. Also available will be 
various application packages that will supply a prede- 


fined set of rules concerned with a given specialty; these 
will probably be in the $50 or $100 price range. 


Sound simple? Of course, but then so does Visicalc 
when you describe it. The basic idea has several good 
things going for it. First, it is extremely well human-engi- 
neered—it has to be because its potential users are not 
necessarily computer-oriented. Second, it automates 
repetitive calculations, thus giving you answers faster 
and more accurately than you could do yourself. Third 
(and most important), it allows you to do problem solv- 
ing with a body of equations without your having to 
manipulate them algebraically. 

Software Arts says that TK Solver lets the professional 
use the microcomputer as a problem-solving tool without 
having to learn programming. Will this product be as big 
a hit as Visicalc? Only time will tell, but look for an in- 
depth review of TK Solver in an upcoming issue of BYTE. 


Omission 

On page 70 of the May 1982 issue of BYTE we in- 
advertently omitted a distributor for the NEC PC-8001A. 
In addition to the distributor listed, NEC Home Elec- 
tronics (USA) Inc., Personal Computer Division, 1401 
Estes Ave., Elk Grove Village, IL 60007 (312) 228-5900 
also will provide all components in the PC-8000 series. 
We regret the omission and hope our readers will find this 
new information useful. Our thanks to Thomas L. Priest- 
ly, General Manager of the Personal Computer Division, 
for pointing this out to us. ll 
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Mountain Computer 
__ Presents 
The Hard Disk System 
with Dynamic File Allocation 
Long before you are out of space 


on our system, other disk systems 
will have given up! 


The DYNAMIC 5M Disk System™ with— 
The Mountain Virtual File System (MVFS)" 
software: 
/ * Uses dynamic file allocation which auto- 
matically consumes file space only 
when needed, not when initial- 
ized. 

e Makes available up to 50% more 
disk space than competitive units 
and uses no extra memory space. 

* Allows large Шеѕ, up to 5 MBytes tor 
database ТЖ ТШД, in CP/M 

an a Pas Cd. 

Suppe ort: s DOS CP/M, & PASCAL for 

Apple I an MT DOS & CP/M 86 lor 

he IBM Personal Computer. 


ine ' Mountaiir ОГП: 
E 
on іс ог quali ү 
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DYNAM! IC 5M Disk System". 

for the ‘Apple II and the IBM PC. 
(available soon tor other systems) 
(Includes everything you need. disk. controller, 


power supply. intertace card. cabinet cabling. 
and the Mountain Virtual File System software} 


See your local computer store for 
this and other innovative 
Mountain Computer Products. 


Quality and Performance, 
at an affordable price — $2,005,  Mountgin computer 


300 El Pueblo Rd. Scotts Valley, CA 95066 
TWX: 91D 598-4504 (408) 438-6650 


ADDAF Н i$ a trademark of Apple Compute, Inc. CP/M and CP/M ВБ are Irademaaa of Digital Pissenich. ing MS 
DOS a à rrademark Of Microsoft FEM PC в a lrademark of (OM 


Commodore Comments 


I am writing concerning the article “A 
Human-Factors Case Study Based on the 
IBM Personal Computer” by Robert G. 
Cooper Jr., Paul Thain Marston, John 
Durrett, and Theron Stimmel (April 1982 
BYTE, page 56), in which a comparison of 
business-oriented microcomputer key- 
boards was included. 

The Commodore keyboard used was 
from a PET 2001 series microcomputer, 
and while we appreciate being included in 
the comparison, certain factors must be 
considered: first, the PET 2001 has not 
been in production for about two years; 
second, the PET 2001 is oriented for edu- 
cation, not business, and our business- 
oriented microcomputer, the CBM 8032, 
was not included in the comparison. 

We realize that the article and com- 
parison were done by nonstaff authors, 
but we want you to know that we would 
be more than happy to cooperate fully 
with BYTE, its in-house staff, and free- 
lancers in order to ensure that your 
readers get the latest and most accurate in- 
formation possible about all Commodore 
products. 


David A. Kaminer, Director of 
Public Relations 

Computer Systems Division 

Commodore Business Machines Inc. 

The Meadows 

487 Devon Park Rd. 

Wayne, PA 19087 


Unix Feedback 


I find 1 grow tried of the Unix-versus- 
CP/M argument, particularly as it is 
phrased by people like John Lynn 
Roseman (April 1982 BYTE, "Letters," 
page 22): "Unix is a full-featured operating 
system which is widely regarded as the 
finest ever written, while CP/M is little 
more than a program loader." Really? I 
defy anybody to take a competent 
secretary and make him or her a useful 
word-processing person on the Unix 
EX/VI in less time than it takes to get your 
work done on the CP/M Wordstar sys- 
tem. 

And I don't like the crystal-ball predic- 
tions and dogma-before-the-fact apparent 
in Mr. Roseman's statement: ". . . we can 
be sure that the commercial software 
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which will eventually be available under 
Unix will be of higher quality than that 
found in the CP/M market." We can? 

I direct your attention to an article by 
Donald Norman that appeared in Data- 
mation magazine all the way back in 
November 1981 (page 139 and following). 
It is titled “Тһе Trouble with Unix," and 
it hits a number of nails on the head. 
Although I am fluent in a number of 
dialects of a number of languages and in a 
number of operating systems, I still 
haven't found the ultimate anything. 
CP/M has a number of serious limita- 
tions, but so does Unix (and so does any- 
thing else I have ever used). 

Allow me to paraphrase Norman's con- 
clusions, in which he states his three most 
important concepts for system design: be 
consistent, provide the users with a clear 

„idea of what is going on at all times, and 
provide mnemonics as aids to us poor 
humans. I would add a final imperative: 
remember the users context. In other 
words, decide what you want to have a 
given system do, and for what audience. 
CP/M is a tremendous environment for 
single users doing word processing and 
data acquisition; BASIC is a wonderful 
tool for a wide range of (generally small 
and one-of-a-kind) programming tasks; 
Unix is an amazing tool for some of the 
data-intensive work I sometimes need to 
do. 

But please, give us all a break from the 
search for a perfect system for all people 
for all time. Provide me with information, 
tell me (as objectively as possible) about 
the tools that are available, and then leave 
me alone so I can get my work done. 


Jeffrey L. Star, Research Geographer 
Geography Remote Sensing Unit 
University of California 

Santé Barbara, CA 93106 


I have some sad news for John Lynn 
Roseman and the recent crop of univer- 
sity-type Unix supporters. Unix has been 
running on 16-bit computers called Digital 
Equipment Corporation (DEC) PDP-11s 
for many years. There have been some 
other operating systems for the same 
machines. Guess which operating system 
is not at the top of the popularity list? 

The most popular operating system on 
PDP-11 computers large enough to run 
Unix is RSTS/E. The primary language 


used with RSTS/E is BASIC PLUS, not 


the "powerful C language." While 
RSTS/E is used in the commercial PDP-11 
environment, RSX11M is more popular 
on the scientific systems. When DEC in- 
troduced the VAX11 superminicomputer, 
it did not select Unix but rather upgraded 
RSX11M. I have never even seen an 
advertisement for a programmer with 
Unix or C experience. 

This is not meant as a criticism of Unix 
or C, nor is it meant to endorse RSTS/E or 
RSX11M. I would be tempted to write off 
RSTS/E as a primitive, crude system ex- 
cept that it is enormously popular and its 
users extremely enthusiastic. The market- 
place is different from the university 
classroom. The needs of the end user are 
different from those of the system soft- 
ware developer. 

CP/M is a rinky-dink kind of operating 
system. It does, however, do most of 
what most microcomputer users want, 
with a minimum of fuss. I have used vari- 
ous operating systems on IBM, DEC, and 
Control Data Corporation machines, and 
I don't feel neglected or abused by CP/M. 

Unix, C, and Pascal may be excellent 
teaching and development tools, but they 
may not be so good for commercial pro- 
duction work. While we "old-timers" must 
be open to new ideas, the new crop of 
computer science graduates must keep in 
mind the difference between theory and 
practice. (By the way, what ever hap- 
pened to ALGOL?) 


Mike Draper 
18 Cowdy St. 
Kingston, Ontario 
K7K 3V7 Canada 


More on Human Factors 


Hurrah! Hallelujah! Human factors 
have arrived. While BYTE has occasional- 
ly published comments on the importance 
of making computer systems easy to use, I 
was overjoyed to see human factors engi- 
neering as the theme for the April 1982 
BYTE. The article "Designing the Star 
User Interface" by Dr. David Canfield 
Smith, Charles Irby, Ralph Kimball, Bill 
Verplank, and Eric Hanslem (page 242) 
was particularly outstanding in showing 
how human factors can be incorporated 
into the design process. 

However, several points about human 


m 
a — -— — a 


Proven fools for programmers. 
From Microsoft. 


Old friends. Eight years ago, Microsoft put BASIC compiler. That means you can write programs in 
on the first microcomputer. Today, there are more two or more languages, taking advantage of 
than 1,000,000 copies of Microsoft" the specific strengths of each, then, link and 
languages in use. BASIC interpreter. | run them as а single program. 
BASIC compiler. FORTRAN, and » Leadership in micros. Nobody 
COBOL. A proven set of program- gave us leadership. We earned it 


ming tools. All, fully supported through innovation, enhanced 

by Microsoft. programming tools and complete 
The best get better. Good user support. Today, Microsoft 15 the 
tools work better if you keep » only software supplier to offer you 
them sharp. That's why we ` a complete programming environ- 
constantly improve the tools we "^ — ment. Including specialized languages 
offer. Enhancing them. Increasing that support you in a wide variety of 

their utility. Taking full advantage programming situations. Tomorrow, you can 
of the strengths of each language. look to Microsoft to make that environment 
Supporting you, the user, with | even more productive. 


a full range of finely honed Better tools. Ask your Microsoft dealer 
programming tools. ` about Microsoft's family of proven tools 
Technical support. When you buy tor programmers: BASIC interpreter, BASIC 
our tools, you get our number. If you uw compiler, FORTRAN and COBOL. Each is 
have technical problems, call the Microsoft . aspecaalized tool for a special programming problem. 
support staff for assistance. If we don't have the Better tools. And better tools make better programs. 
answers now, we'll find them and call you back. 


Compatible documentation. All Microsoft 
languages share a common approach to documen- (Ci 


BETTER TOOLS FOR MICROCOMPUTERS 


T 


tation. Starting with plain English. That means 
that even when you're learning a new language, 


Microsoft Corporabón 


| 10700 North 
you won't have to learn a new vocabulary 10700 Northup Way 
Linkable code. All Microsoft compilers share 
common utilities. A linker accompanies each Microsoft is a trademark of Microsoft Corporation. 
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factors and computer system design that 
do not emerge from the April issue of 
BYTE as a whole need to be emphasized. 

First, human factors need to be con- 
sidered very early in design, well before 
the first line of code is written or the first 
circuit developed. Specifically, to ensure 
that a product will be human engineered, 
design from the outside in. First construct 
the user interface and write the user’s 
manual. Everything else should follow. 
All too often the situation presented to 
human factors experts is: "We have built 
this system and are delivering it tomor- 
row. [sn't it wonderful? Please bless it." 

Second, test, test, test. Throughout the 
life of a system observe user performance. 
Begin with simulations during the concep- 
tual phase and conduct further tests in 
succeeding phases—on the documenta- 
tion, on the first prototype, on the first 
production system, and on systems that 
have seen considerable operation. The 
focus should be on what the user does and 
how the system responds. While the opin- 
ions of human factors experts and user 
surveys provide clues about improve- 
ments, it is essential to collect time and er- 
ror measures of user-computer inter- 
action. A modicum of concrete data out- 
weighs many opinions. Also keep in mind 
that computer scientists and engineers are 
poor critics of the friendliness of the 
systems they build and are not the best 
test subjects. They know far more about 
the internals of computer systems and dif- 
fer in many other significant ways from 
ordinary users. 

Third, human factors work, while 
sometimes costly, is money well spent. 
Project managers are often reluctant to 
spend funds for human engineering when 
there are more conventional projects to 
support (for example, developing file 
managers that require less memory or 
power supplies that run more coolly). 
Human factors considerations are an in- 
tegral part of design and should be as- 
signed a commensurate priority and fund- 
ing. Managers need to appreciate that 
users don't care why a system doesn't 
work. To users, incomprehensible com- 
mands, and error messages, inscrutable 
manuals, computational errors, and 
blown fuses are all equally bad. 

Finally, one does not become a human 
factors expert by being annointed by one’s 
supervisor, living with a system, or just 
being human. Human factors expertise is 
obtained primarily through experience 
and special training in such areas as 
statistics and experimental design, sensa- 
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tion, perception, cognition, time and mo- 
tion study, safety engineering, occupa- 
tional health, biomechanics, work physi- 
ology, and anthropometry. In addition, 
one should complete several courses speci- 
fically dealing with human factors engi- 
neering. 


Paul Green, PhD 
HSRI—Human Factors 
University of Michigan 
Ann Arbor, MI 48104 


I have just finished reading the April 
1982 BYTE, the issue devoted to human 
factors engineering. While some topics 
were discussed adequately, І feel the issue 
lacked a general discussion of the human- 
machine interface, It is the user interface 
that is the most important issue in deter- 
mining how user-friendly a system is to 
be. Only after this subject is carefully 
treated can the aspects of program design 
be discussed, In this respect, the article 
“Designing the Star User Interface” pre- 
sents an example of one way to implement 
the man-machine interface. 

Currently, the most reliable low-cost 
man-machine interface is the touch 
screen. Touch screens allow the simplest 
possible user interface. Users visually see 
what item they're interested in, then reach 
out and touch it. The computer system 
then responds. Since it relies solely on the 
users' visual and tactile senses, no prior 
training is required. 

Our experience in the creation of touch- 
sensitive database systems in library 
catalog, hospital, merchandising, publish- 
ing, and other public-use applications sug- 
gests that this technology will rapidly 
become dominant in environments where 
training of the user is not feasible or prac- 
tical. 

From a human factors point of view, we 
have learned that there are also additional 
considerations that improve the prospects 
for the success of a system in use. First of 
all, we have found that a combination of 
visual and aural responses supporting the 
physical sensation of touch creates a 
strong feeling of comfort. Using inverse 
video or highlighting the touched region 
and ringing the audible bell have proved 
to be helpful features. Also, if the user 
touches a region of the screen not relating 
to a valid choice, the response should be 
similar to that for a valid touch, but the 
region of the screen touched should 
restore to normal video almost immedi- 
ately. This action tells users that the 


The Context MBA is 
available now at the 
leading personal com- 
uter retailers listed 
elow: 


California 


ComputerLand / Almaden 408/267-2182 
ComputerLand/Belmont 415/595-4232 
ComputerLand /Burlingame 415/348-7731 
ComputerLand/El Cerrito 415/527-8844 
ComputerLand /Pasadena 213/449-3205 
ComputerLand/San Diego 714/560-9912 
ComputerLand/San Diego East 714/464-5656 
ComputerLand/San Diego North 714/434-7001 
ComputerLand/San Fernando Valley 213/716-7714 
ComputerLand/Sonoma 707/528-1775 
ComputerLand/South Bay 213/371-7144 
ComputerLand/Thousand Oaks 805/495-3554 
ComputerLand/Ventura 805/656-7711 
ComputerLand/West Covina 213/960-6351 
ComputerLand /West Los Angeles 213/559-3353 
Connecticut 

ComputerLand/Danbury 203/748-2300 
ComputerLand/Fairfield 203/255-9252 
ComputerLand /Hartford 203/561-1446 


ComputerLand/New Haven 203/288-5162 
ComputerLand /Stamtord 203/964-1224 


Delaware 


ComputerLand/New Castle County 302/738-9656 


IHinois 


ComputerLand/Arlington Heights 312/870-7500 


Computer Land/Downers Grove 312/964-7762 
ComputerLand/ Joliet 815/741-3303 
ComputerLand/Lake County 312/949-1300 
ComputerLand /Naperville 312/369-3511 
ComputerLand/Niles 312/967-1714 
Computer Land /Northbrook 312/272-4703 
ComputerLand/Oak Lawn 312/422-8080 
ComputerLand /Schaumburg 312 /843-7740 


Massachusetts 


Business Data Systems/Hanover 617/878-7888 


Minnesota 


ComputerLand /Bloomington 612/884-1474 
ComputerLand /Hopkins 612/933-8822 
ComputerLand /Minneapolis 612/333-3151 
New Jersey 


ComputerLand/Morristown 201/539-4077 
ComputerLand/Princeton 609/882-1400 


New York 
ComputerLand/Nassau County 516/742-2262 
ComputerLand/Suffolk County 516/499-4484 


Morris Decision Systems /New York 212/742-9590 
Super Business Machines/New York 212/943-4130 


Oregon 


ComputerLand /Mulinomah County 503/295-1928 


ComputerLand/Salem 503/620-6170 
ComputerLand/Portland 503/620-6170 


Pennsyivania 


ComputerLand/Dresher 215/542-8835 
ComputerLand /Harrisburg 717/763-1116 
ComputerLand /Paoli 215/296-0210 
ComputerLand /Philadelphia 


Texas 


ComputerLand/Dallas 214/363-2223 
ComputerLand/Fort Worth 817/292-7114 
ComputerLand/Houston Bay Area 713/488-8153 
ComputerLand /North Dallas 214/235-1285 
ComputerLand /Southwest Houston 713/977-0909 
ComputerLand /Westwood 713/270-1200 
Virginia 

ComputerLand /Richmond 804/741-3502 
ComputerLand/Tyson's Corner 703/893-0424 
Computer Land / Woodhridge 703/491-4151 


Washington 


ComputerLand/Bellevue 206/746-2070 
ComputerLand/Federal Way 206/838-9363 
ComputerLand/Lynnwood 206/774-6993 
ComputerLand/Renton 206/271-8585 
Computer Land /Seattle 206/223-1075 
ComputerLand / Tacoma 206/383-4951 
Computer Land /Vancouver 206/695-1540 


Washington. DC 


ComputerLand/Washington. DC 202/835-2200 
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THE CONTEXT MBA: 


IT PUTS ADVANCED BUSINESS 
SCHOOL TECHNIQUES TO WORK 
FOR YOU TODAY. 


Will The Personal Computer 
Revolution Leave You Behind? 
You've read all the stories about how per- 
sonal computers are going to revolu- 
tionize the way you work. The stones are 
true. But until now, you had to be a com- 
puter expert to exploit this amazingly 
powerful new tool. 

The Context MBA is a remarkable new 
software program that lets any manager 
utilize advanced business techniques. All 
you need is an IBM Personal Computer. 


A Complete Set of Management 
Tools. 

Some of the computer programs available 
today can help you in one phase or 
another of your job, But only the Context 
MBA combines five powerful functions 
into One easy-to-use System. 

You start with a giant electronic spread- 
sheet for your projections, budgets and 
models. You can ask ““what if" questions 
simply by changing one number—every 
effected item is instantly recalculated 
Want à chart to summarize your results? 
The graphics feature gives И to you with a 
few keystrokes. And—unlike any other 
program—C-MBA automatically revises 


your charts to reflect changes you make in , 


the spreadsheet mumbers. 


C-MBA's database saves information in a 
vast electronic library for near instant 
recall. 

Still another unique feature is the ability to 
access other computers and data banks. 
It's a simple matter to tap into your com- 
pany data center, a financial information 
service, or electronic mail system, The 
data you need goes directly where you 
need it, without tedious re-typing.* 
Finally, the C-MBA's executive word pro- 
cessing capability lets you assemble text 
and figures into neat, error-free reports— 
without the hazards of typing and 
transcription errors. You can actually 
revise a document yourself faster than you 
can explain the changes to your secretary. 


Synergy in Software 

By itself, each of the Cohtext MBA's 
functions would be a significant produc- 
tivity booster. But it's only when all these 
capabilities are combined — with u simple, 
consistent set of commands—that you will 
begin to appreciate the (nie power at your 


fingertips. With just a bit of practice, 
you ‘il be accomplishing in hours what us- 
ed to take days. 

The Context MBA is sold only by selected 
computer retailers who have completed 
special training courses to help managers 
get the most from the program. 


Personal Computers Are Full of 
Promise. Context Makes Them Deliver. 


ІВМ is a trade mark of IBM. *Version 1 of the 
C-MBA will not include communications. Version 1 
owners will receive a free upgrade to version 2 which 
will include communications. The MBA is currently 
available for the IBM Personal Computer. Versions 
for other second generation personal computers arc 
under devclupment 


23864 Hawthorne Boulevard 
Torrance, CA 90505 

(213) 378-8277 

Telex 181149 WEST LSA 

Source ID TC A442 
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NOW YOU CAN USE YOUR PRINTER 


As you know, your computer 
drives your printer. And when it’s 
performing this function, you 
can't use it for anything else. 

A program that takes fifteen 
minutes to print makes you wait 
fifteen minutes before you can 
compute again. And if it takes 
two hours to print, you wait two 
hours. 

A waste of valuable time. 


THE NEW MICROBUFFER™ 
INCREASES YOUR EFFICIENCY. 


Microbuffer allows you to print 
and process simultaneously. No 
waiting! 


MICROBUFFER 
ACCEPTS PRINTING DATA 
AS FAST AS YOUR 
COMPUTER CAN SEND IT. 


Microbuffer first stores the data 
in its own memory buffer and 
then takes control of your printer. 
This frees the computer for more 
productive functions. 

Additional! output may be 
dumped to the buffer at any time 
and it wil! be printed in turn. 


^ 
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MICROBUFFER WILL 
SPEED UP ANY PROGRAM 
THAT REQUIRES PRINTING. 


The full line of Microbuffers is 
designed to accommodate 
virtually any computer/printer 
combination. 

Microbuffers are available in 
Centronics-compatible parallel or 
RS-232C serial versions. 


FOR APPLE Il COMPUTERS, 
Microbuffer Il features on-board 
firmware for text formatting and 
advanced graphics dump 
routines. Both serial and parallel 
versions have very low power 
consumption. Special functions 
include Basic listing formatter, 
self-test, buffer zap, and 
transparent and maintain modes. 


The/16K model is priced at $259 
d the 32K, at $299. 
FOR EPSON PRINTERS, Microbuffer 


starts at $159 in either an 8K 
serial or a 16K parallel version. 
The serial buffer supports both 
hardware handshaking and XON- 
XOFF/ETX-ACK software hand- 
shaking at baud rates up to 
19,200. Both Epson interfaces are 
compatible with all Epson com- 
mands including GRAF TRAX-80. 
Both are user-expandable to 32K. 


ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 


WITHOUT WASTING COMPUTER TIME. 


Both serial and parallel versions 
are expandable up to 256K. The 
serial stand-alone will support 
different input and output baud 
rates and handshake protocol. 
The 32K model starts at $299, 
64K for $349. 64K add-ons for up 
to a total of 256K are just 
$179.00. 


SIMPLE TO INSTALL. 


Microbuffer |1, being slot- 
independent, will fit into any slot 
directly inside the Apple except 
zero. 

Microbuffer for your Epson 
mounts easily in the existing 
auxiliary slot directly inside the 
Epson printer. 

The stand-alone Microbuffer is 
installed in-line between virtually 
any computer and any printer. 


MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 


When you think of how much 
time Microbuffer will save, 
can you afford to not have one? 


PRACTICAL PERIPHERALS, INC." 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 
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Rely on SYNCOM 
diskettes with Ecty 
coating. Balanced a means 
long-lasting signal life. 


Syncom diskettes assure excellent And, finally, every Syncom diskette 
archival performance in the is write/read-back certified to be 
following ways. 100% error free. 

First, with calibrated coercivity — a To see which Syncom diskette will 
precisely balanced blend of milled replace the one you re using now, 
ferrous oxides that allows Ectype® send for our free "Flexi-Finder" 
coating to respond fully to "write" selection guide — and the name of 
signals, for strong, permanent the ed nearest you. 


data retention. Balanced coercivity 


of Ectype? coating 
allows write current 
to saturate fully . 


Then, a burnished coating surface to 
boost both signal strength and 
packing density. 


Carbon additives drain away Static Syncom, Box 130, Mitchell, SD 57301. 
charge before it can alter data. 800-843-9862; 605-996-8200. 


SYNCOM 


Manufacturer of a full line of flexible media 
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equipment is working and thus they have 
simply touched an invalid region for this 
particular point in their use of the system. 

The design of data formats for success- 
ful touch-based systems should follow 
guidelines similar to those which have 
evolved for the design of keyboard- 
oriented systems; i.e. the processes 
should mirror and reflect the functions to 
be performed. One additional considera- 
tion is that menu items should be sepa- 
rated from each other to accommodate 
the accuracy of the human finger. 
Typically, touchable menu entries should 
be displayed either double the normal text 
size or on every other line. This spacing 
allows almost any user to touch the 
desired selection on the first try. Software 
products which convert the menus of 
already existing programs to convenient 
touch-screen formats are commercially 
available and inexpensive. 

Your readers should feel free to contact 
us if they desire additional information 
about the touch-sensitive technology. 


Jonathan J. Bloom, Marketing Manager 
Interaction Systems Inc. 

24 Munroe St. 

Newtonville, MA 02160 


A Matter of Pride 


Some of us in the software industry do 
accept responsibility for delivering high- 
quality products and back up that respon- 
sibility with a warranty. We at Micro- 
Integration take great pride in being one 
of the few (the only one we know) soft- 
ware vendors that offer a written warran- 
ty as a part of our standard software 
license agreement. The agreement reads, 
in part: 


Micro-Integration warrants that 
the Software will perform according 
to the product specifications in effect 
at time of purchase of the use license 
by the customer. If it fails to perform 
according to these specifications, 
Micro-Integration will repair any 
defect or, on request for termination 
of the license by the customer, will 
refund the license fee. 


We are in the communications software 
business, providing IBM BISYNC (Binary 
Synchronous) and SNA/SDLC (Systems 
Network Architecture/Synchronous Data 
Link Control) communications software 
for microcomputers. The operation of our 


Plot 


your next meeting 
yourself. 


Read how 2 pens can become 
your best presentation tools. 


Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard. 


Now you can use your personal 
computer to generate your own presen- 
tation charts, graphs, and pie charts. 
How? Simply add on the new hig! 
quality, low cost HP 7470A 
Personal Computer 
Plotter, 

The 7470A helps you 
save time and save money, uuu 
lets you communicate quickly, accu- 
rately and effectively. 


Quicker understanding. 


Data. when visualized graphically. becomes information 
fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But asking your staff 
to produce the graphics man- 
ually for your next presenta- 
tion doesn't ensure accuracy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer, the 
new HP 7470A plotter does 
the communicating for you. 
Quickly. Logically. And with 
off-the-shelf software avail- 
able from most HP dealers. 


Fast and pretty. 


The 7470A gives you high plotting speed with excellent 
line quality...faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,550. (U.S.A. domestic suggested retail price.) 


Name 
Company 
Address 


Phone Number ( ) 


Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information. 
Title 


City State & Zip n ns 


Send to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127 — Attn: Nancy Carter 


Count on it. 


The 7470A is built the Hewlett- 
Packard way. Jo last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 
customized integrated circuits 
that ensure reliability. 


Pen pals. 


The HP 7470A has 
two single-pen stables. 
Simple en changes give you 
multi-color plots in your choice of ten 
coordinated colors. Pens are automatic- 
ally capped and stored. 


An option you'll want, too. 
For only $95. you can also get a 17057 Overhead 
Transparency Kit that turns your plots into transpar- 
encies for overhead projectors. For “l need it tomorrow 
at 9:00 A. M." meetings, it's a necessity. 


Start plotting your next presentation today. 
Clip and mail the coupon below. Now. 


Mail the coupon below and we'll send you — absolutely 
free — а sample plot. a more detailed brochure, and a 
sample overhead transparency. 

Then...stop imn at your nearest Hewlett-Packard 
Dealer. See the HP 7470A in action. Once you see it 
demonstrated you'll find a hundred ways to make your 
own applause-winning presentations. 


When performance must be measured by results 
HEWLETT 


p PACKARD 
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Its the best part of any Apple. 


Your Apple computer can 
grow from ordinary to awesome 
in a matter of minutes. 


The Elite disk drive Series by Rana 
Systems gives you that kind of magic. 
Quickly, easily and cost-effectively. 

This superb family of sophisticated 
floppy drives was designed and per- 
fected by a team of industry-respected 
engineers expressly for Apple? com- 
puter owners who have long been de- 


manding more disk drive for their money. 


Now they have a drive that makes 
an Apple perform the way it should. 
For example; 

Elite One, the most economical 
Rana drive, delivers 15% more storage 
capacity than Apple's drive. The top- 
of-the-line Elite Three will provide an 
astonishing four-times more storage, 


Ranaoysiems 


РЗА 


20620South Leapwood Avenue, Carson, СА 90746 213-538-2353. For dealer information call tall free: 1-800-421-2207. In California only call: 1-800-262-1221. Source Number ТСТ-654. 


Apple isa registered trademark of Apple Computer Inc. 


4 3 E 3 


Eom m E ш ы шк e __ 


T. 


approaching hard disk performance. It's 
done through exclusive high-density 


single and double-sided disks and heads. 


Here's a tantalizing taste 
of just how formidable your 
Apple can become. 


Next to enormously increased disk 
space, Apple buyers are most excited 
about Rana's fingertip Write/Protect 
feature. A pushbutton on the LED-lit 
panel gives you a new measure of 
failsafe control. 

While Elite drivesare all plug- 
compatible with Apple's controller, 
Rana's vastly superior controller card 
Is a must for those with growing data 
processing demands. With it, you con- 
trol up to four floppy drives using only 
one slot... while still utilizing your 


Apple computer to achieve dramatic 
new heights of system flexibility and 
processing power. 

A specially programmed Rana 
utility disk assures you of far-reaching 
compatibility, and extra dimensions of 
business, leisure and learning applica- 
tions with your Rana-enhanced Apple 
computer. 

There are many, many more 
operating refinements: Uncanny head- 
positioning accuracy, 30066 faster 
track- to-track speed, better operating 
economy, and gentler clamping action 
through an all-new diskette centering 
cone, to name just a few. 

A disk drive package like this 
doesn't grow on trees, so write or call 
today for more information about the 
Elite Series. 


Rana Systems 
Distributors 


MicroDistributors Incorporated 
Los Angeles, California 
714-540-4781 


Trak MicroComputer 
Corporation 

Chicago, Illinois , 
312-968-1716 


Computer Data Services 
Boston, Massachusetts 
603-673-7375 


DRV Electronics 
British Columbia, Canada 
604-576-1045 
Regional 
Service Centers 


Rana Systems 
Los Angeles, California 
213-538-2353 


Peripheral Marketing Inc. 
Palo Alto, California 
415-964-4652 


Peripheral Marketing Inc. 
Boston, Massachusetts 
617-449-5404 


Peripheral Marketing Inc. 
New York, New York 
201-584-0010 


VON vee SARL ج‎ E7710. 


Precise head-positioning 
saves your valuable time, your 
disks and your temper. 


Your factory-supplied Apple® 
disk drive has a plastic head posi- 
tioner. Like a toy, it’s a workable 
but sloppy way to capture data. 
Characters are obscured, and multi- 
ple passes are needed to deliver a 
given bit of information. 

Rana’s head positioner is 50 
percent more precise. It uses finely 
machined lead screws and metal 
band positioners that assure fast data 
recognition and optimum disk life. 

Your local Rana Dealer can 
give you the complete picture on 
this and other major operating 
advantages. 


Ranaosysiems 
20620 South Leapwood Avenue 
Carson, CA 90746 213-538-2353 


®Apple is a registered trademark of Apple Computer, Inc. 
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software, therefore, depends not only on 
the local microcomputer but also on 
modems, telephone lines, and a remote 
IBM processor running mainframe com- 
munications software. The possibilities 
for undetected protocol errors are enor- 
mous because all of these components 
normally function correctly and boun- 
dary conditions are not usually en- 
countered in normal operation. 

How, then, can we offer a warranty? 
By testing, testing, and testing! We have 
developed both hardware and software 
test vehicles that allow us to simulate all 
components of the communications path 
that are external to the microcomputer, 
including the local microcomputer opera- 
tor and the remote IBM processor. Using 
these test harnesses we can perform func- 
tional tests that ensure that each function 
of the software performs as advertised 
and stress tests that test boundary condi- 
tions, host-generated protocol errors, and 
performance under high load. Any errors 
that slip through the test suites and are 
reported by customers are then incor- 
porated into the test suites to ensure that 
any problem reported is never again pre- 
sent in a release, The software becomes 
more and more stable as a function of 
time. 

From a user's viewpoint, a software 
warranty means that you can count on 
(1) getting the level of customer support 
needed to make the software run in your 
environment, (2) the software's being very 
stable once it is running, and (3) receiving 
patches and updates that correct problems 
found by other users. 

This implies, from the vendor's view- 
point, that (1) the software must be easy 
to set up and run (or the vendor must 
have a huge customer service staff) and 
(2) the vendor must be prepared to expend 
a lot of time and money insending out up- 
dates if the software is not stable. 

We believe that the time and money 
spent testing, supporting our customers, 
and sending out updates (yes, we still find 
occasional bugs) is well worth it. We 
couldn't live with ourselves if we sent out 
junk that had little chance of running. 
Our customers deserve the best we can 
provide—after all, they're paying our 
salaries! 


John A. Parsons, CDP 
President 
Micro-Integration Inc. 
63 Maple St. 

POB 335 

Friendsville, MD 21531 


Misrepresenting 
the Videotex Standard 


I read with interest Chris Morgan's 
editorial, "Of IBM, Operating Systems, 
and Rosetta Stones," in the January 1982 
BYTE. Of particular interest was the men- 
tion of Microsoft's device driver for the 
AT&T proposed videotex graphics stan- 
dard. For your Canadian readers you 
might point out that the AT&T system is 
based on the Telidon coding system devel- 
oped by the Federal Department of Com- 
munications in Ottawa, Mr. Morgan is in 
error, however, in the implication that 
this is a low-resolution standard. It is, on 
the contrary, an extremely high resolution 
standard, allowing up to an incredible 24 
bits of data to specify each x and each y 
coordinate. This, admittedly, exceeds the 
capability of any current hardware in- 
cluding the printing press. 

The key and the beauty of the system, 
however, is in the concept of the unit 
screen, which treats these data bits as dec- 
imal values between 0 and 1, thus achiev- 
ing hardware independence and upward 
compatibility. 

If you probe the standard further, you 
will see similar capability and expandabil- 
ity in all aspects of the code, including 
color, character fonts, text sizes, and the 
like. It is anything but a minimal stan- 
dard. 

It may be of interest that a Unix-based 
system has been written to meet the earlier 
Telidon standard (of which the AT&T 
system is essentially a superset). 


Robert A. Abell, President 
Alphatel Systems Ltd. 
Edmonton, Alberta 
Canada 


We thank Mr. Abell for setting us straight 
about the videotex graphics standard. We 
are currently working on an issue, to be 
published in early 1983, that will be 
devoted in large part to the subject of 
standards in the microcomputer industry. 
xu C. M. 


The Last Laugh 


I was much amused by your facetious 
entry in the What's New? section of the 
April 1982 BYTE (page 424) concerning 
the hard disk for the ZX81. I'm afraid the 
joke is on you, however, and I quote from 
a recent press release ("Micro Forecast," 
Vol. 3, No. 5): 


August 1982 © BYTE Publications Inc 29 


30 


After the first £100 computer—the 
ZX80—two years ago, Sinclair are 
looking to become the first company 
to market a £100 disk drive. 

The project to produce a low-cost 
mass memory storage on hard disk 
for personal computing will be led 
by Rodime, the Glenrothes-based, 
all-British disk drive company, if 
agreement can be reached between 
the two companies. 

The new disk drive will use 
3V;-inch rather than 5:4-іпсһ hard 
disks and both Sinclair and Rodime 
hope that users of the ZX81 will take 
up the disk-drive facility when it 
becomes available, creating a new 
£250 million market for the disks. At 
the same time it will give the ZX81 
and future Sinclair computers an 
enormous boost as the battle for a 
share of the microcomputer markets 


heats up. 
Rodime, who will develop the 
disks, say there are no serious 


technical problems preventing them 
from going ahead with a 3%-inch 


ulna 


your. Apr le ` 
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Now there is an affordable, high 
pérformance, 54-inch disk drive 
thatis fully compatible with your 
Appla— and compatible with your 
pocketbook. 

The A.M. Electronics drive 
comes complete with an Apple- 


beige case and connecting cables. 


It's fully tested with Apple's disk 
operating system and software. 


disk and claim that with or without 
Sinclair they will be marketing one 
by 1983. 

The problem of bringing the cost 
down, however, could confound 
Rodime and it would need Sinclair's 
mass market as well as their gift for 
making a success of low-cost com- 
puting before they could seriously 
contemplate a £100 price tag. 

Sinclair meanwhile are not ex- 
pected to be involved in selling the 
disk drives for some time yet. The 
first proposal came from Rodime, 
and Sinclair will need to overcome 
technical problems and plan produc- 
tion—possibly from the Timex plant 
where the ZX81 is built. 


Dr. C. T. Spracklen 

Department of Applied Physics 
and Electronics 

University of Durham 

Science Laboratories, South Road 

Durham, DH1 3L3 

United Kingdom 


Go To 
The Head Of 
Your Class 


Just plug it in — 
its ready to run. 

You also receive a 90-day limited 
warranty and a 10-day money back 
guarantee. 

Order Today. The 
Apple-compatible disk drive is 
now available direct from A.M. 
Electronics for only $395 (40 track) 
or $495 (80 track), Upgrade your 
Apple with our disk drive today and 
increase the fruit of your labor. 


A.M. ELECTRONICS, INC. 


“Apple Cerca = 


3446 Washtenaw Avenue = Ann Arbor. MI 46104 
3139742312 
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Attention Dealers & Distributors: For information on attractive pricing апа 
sales opportunities, call us today, Key territories are still available. 
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What's the Story, Jerry? 


I have enjoyed BYTE's "User's Column" 
by Jerry Pournelle for some time now. He 
has presented products through the eyes 
of an actual user, rather than an impartial 
reviewer, with some amusing results (it 
took me three days to stop laughing at his 
"review" of Microproof [April 1982 
BYTE, page 212]). This “actual user" view 
brings things down to earth. 

However, ['m starting to doubt that 
Mr. Pournelle and [ are on the same 
planet. He gets phone calls from Arthur 
C. Clarke (“Long-distance from Sri 
Lanka, Mr. Pournelle. . . ."), and when 
he has some questions about Godbout 
products, he calls Bill Godbout himself. 
To make myself feel better, I tried looking 
up Joe Northstar in the Osceola County 
phone book (1 had a few questions 
myself), but to no avail. 

I'm also getting the teensy-weensiest bit 
tired of Mr. Pournelle's telling us losers 
about "the way to go" for his money. It 
would be my way to go too, if it were still 
his money. He proceeds to describe a sys- 
tem (oh, what a system) that I’ve dreamed 
about having (with a few minor additions) 
for years. 

And now he sells his own software: 
"Ive always liked it [his program], and 
I'm happy to share it." For a price, no? 
Why not share it in the pages of BYTE? 
Alas, the rich get richer... . 

The most comforting thing I've read in 
"User's Column" is that Mr. Pournelle 
owns a TRS-80 Model I—a souped-up 
TRS-80, but that which we call a TRS-80, 
by any other name, would still run at less 
than 4 MHz. 

I do hope all l've written so far just 
points out how envious І actually am of 
Mr. Pournelle, or at least of his hardware 
and software. But if he wants to publish 
Arthur Clarke's or Bill Godbout's home 
phone numbers, that's fine with me. 

One more thing: besides the fact that 
everyone except myself has infinitely bet- 
ter computer stuff, do all computer 
owners except myself have names for their 
computers? Mr. Pournelle insists on call- 
ing one of his computers "Ezekial," or 
"Zeke," instead of the more obvious 
"Z-2," and I have a friend who calls his 
dad's TI bubble-memory terminal "Ben- 
ny." [ myself admit to calling the two 
lamps in my bedroom “Scott” and 
"Zelda," but I call my OSI C1P “my OSI 
CIP," or “the damned computer" for 
short. Maybe having names for one's 
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Every week, Dollar for dollar, no other com- 
2500 more people like puter comes close. 


The Osborne 1s easy to 


you аге going towork kam fun touse, and quickly 


becomes indispensable. 
: ч A visit to your local 
with ап Osbor Ne authorized Osborne computer 
retailer will convince you that 
per sonal business today, more than ever, how fast 
computer. you go up depends on which 


buttons you are pushing. 


They’re moving faster than 
they were before. 

Today, the Osborne 1 jm E 
Personal Business Computer ©з ш 
sells for $1795. Complete. | 
Including software. 

The Osborne is port. $1705. Cada m ng 5 Softw аге. 
able, because your ideas don’t For your nearest dealer, 
always happen at the office. call (in California) 800 772-3545 

The Osborne is affordable, ext. 905; (outside California) call 
so there’s no reason to wait. 800 227-1617 ==SBORNE 

The Osborne 1s complete. ext. 905. ELT En CURRORATIGR 


The $1795 suggested retail price for the Osborne 1 (a registered trademark of Osborne E mpu а н гр on) includes a full business keyboard, built-in CRT display, two built-in floppy disk drives, 
CPU and 64 кезе s of RAM momol, RS-232 and IEEE 488 interfaces, and the following software pa ie sd WORDSTAR? word processi ng with MAILMERGE® (a trademark and a registered 
trademark of MicroPro International Corporation of San Rafael, California); SUPERCALCe смеле Red ehe system d EM k of Sorcim Corporation); CBASIC* (a registered trademark 

of Compiler Systeme] MBASIC® (a registered trademark of Microsoft); and CP/M® (a registered trademark of Digital Rese 


hardware is a function of the cost of it; 
perhaps Mr. Pournelle could speculate on 
this in the next "User's Column." 

All in all, the "User's Columns" are the 
best reading I’ve had since The Mote in 
God's Eye by Larry Niven and Jerry 
Pournelle (Simon and Schuster, 1974), 
and to me they are not in different classes. 
(I'm as likely to be capable of purchasing 
Qume double-sided double-density drives 
as I would be capable of purchasing an 
Alderson Drive.) 


Karim Alim 
2414 Sable Drive 
Kissimmee, FL 32741 


Jerry Pournelle replies: 

I'm glad Mr. Alim (usually) likes my 
columns. As to my friendships with Bill 
Godbout and Arthur Clarke, what am I to 
do? I can't believe Mr. Alim really 
believes that those unable to talk with 
everyone should speak to no one. 

Regarding "dream" systems: the last 
time I looked, Priority One was selling the 
VISTA box with two Qume DT-8 drives 
for $1600. This isn't cheap, but I noted 


yesterday that my local membership dis- 
count department store sells 5'A-inch 
drives for Atari 800s at about $475, and I 
expect $500 is closer to what you'd pay at 
a regular store. Га rather pay the extra 
$600, which is indeed what I did; I do, 
after all, trust my livelihood to my 
machines. 

I make no secret that I believe the best 
way to go isto get a good S-100 bus with 
the best disks you can buy: later on you 
can replace the boards in your computer. 
Iron's expensive, but silicon's getting 
cheaper all the time. 

Regarding my letting Barry Workman 
sell my programs: I worry about that, but 
I've neither the time nor the ability to be a 
publisher, and Barry neither can nor will 
do it for free. It seemed to me that making 
the programs available is worthwhile and 
does no harm. 

I've asked Zeke about computer names, 
and he tells me that his electronic friends 
enjoy having human apellations; it makes 
their humans think they are somehow the 
equals of computers. 

I'm glad that Mr. Alim likes my other 
works. 


Looking for Adventure 


Help! Is therereally no adventure game 
other than the original adventure for 
CP/M systems? Nothing like the Temple 
of Apshai or Invasion Orion and all the 
others? Is there no one out there who has 
a heart for all the owners of nice CP/M 
systems who want to play and cannot af- 
ford to buy an Apple for this reason 
alone? I went through all BYTE issues for 
that matter, and whenever I find the new 
BYTE in my postbox I go through it, but 
no, everything is for TRS-80 or Apple. 
Every mornin’ finds me moanin’, 


Hans Strasburger 
Tal 58/IV 
D-8000 Munich 2 
West Germany 


Advice for Apple 


I'm a relatively new reader of your ex- 
cellent publication, but a letter from 


Unique-NISS ? 


What is 


An unprecedented forecasting 
software support service that 
provides you with one-on-one 
interaction with our staff of 
professionals. 


Maximize your personal productivity 
through the use of our forecasting 
software, a one-year service 
agreement, newsletters and prompt 
access via our toll-free hot lines. 


The leading forecasting software 
packages available today for the 
leading personal computers. 


Call us now and profit from the 
integration between you, the 
discerning end-user, and NISS, the 
unequalled direct support service. 


NATIONAL INTEGRATED GOFTWARE SERVICES 


1-800-525-SOFT 


In Colorado (303) 694-1994 


8800 East Arapahoe Road, Denver, Colorado, 80112 
BY8-82 
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When you are racing toward that finish line, 
beating the competition is everything. IBC is 
the choice of OEM's, system integrators and 
dealers throughout the world, because in 
benchmark after benchmark our small 
business computer systems finish first. 


We finish first because we are faster, offer 
higher quality peripherals and can expand 
our system significantly beyond our nearest 
competitors, In fact, looking at the chart 
below, you can quickly see why knowledge- 
able resellers are choosing IBC. 
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For dealers only, circle 474 
All other inquiries, circle 476 


Join us in the winners circle with high 
performance equipment and the best dealer 
plan in the industry. Call or write: 

OUTSIDE THE USA WITHIN THE USA 

5 19 . integra ed Business Computers р E of E Ie TRIB! J] IL )N 
21592 Marilla Street 4185 Harrison Blvd., Suite 304 


Chatsworth, CA 91341 Ogden, UTAH 84403 
(213) 882-9007 TELEX NO. 215349 (801) 621-2294 


Oasis Operating System 
(Max. Users) 


CPU Speed (MHz) 


YOU SAVE WHEN WE BUY FOR YOU Letters 
AS YOUR AGENT. We are a commercial buying 


company. Our fee is one-fourth of what we save you off list price. 
Dennis Pratt in the March 1982 BYTE (see 


08. | | "Apple's Decision Questioned,” page 14) 
e Better prices e Full service and support concerning Apple Computer Inc.'s deci- 
И Exporting * Access to 900 manufacturers sion to restrict mail-order and telephone 
e Leasing e Assembly, integration, testing 


sales struck a responsive chord. Having 
These are just a few of the products we can buy for you: followed the development and success of 
the personal and small-business computer 
market, I’m simply amazed that Apple is 


attempting to justify its actions with the 
Adds Multivision | $ 3,074 ІВМ Personal comp. CALL excuse that customers can be served prop- 
Alpha Micro 1030 12,047 Seattle boards CALL 


COMPUTERS 


erly only through the retail outlet, 


notice. Minimum fee $150. 15% restocking charge. a diversity of computer products pre- 


sented in each issue. 

EXPORT SERVICES available. We are TU Gringe me fo а probie HOWEVER 
I really don't care to see advertisements 
for the Heirloom Library, Ford Motor 
Company, or whoever else is willing to 
pay for a page of BYTE. 


THE PURCH ASING AGENT Please, stick to computers and directly 


related products and services! 


buying agents for overseas computer dealers 
and distributors. International Telex 470851 


1635 School Street, Suite 101, Moraga, CA 94556 


SS Fi 
Aria М 1 2 BE meg. H.D. s Because all versions of the Apple were 
emm] Altos 8000-02 2.628 — Micromation CALL | ||| З ае rough tne. mal DURO Rte 
Î Altos 8000-10 6,295 МЕС 8000 64K PC system end of last year, I suppose the company is 
Altos 8000-15 3.585 incl. CP/M, Wordstar 2,266 | | implying that its customers are now much 
=< Altos 8600-10 7,586 NorthStar Advantage 2,695 | | less intelligent than they once were. If you 
Altos Series 5-150 2,182 NorthStar Adv. HD 5 4,395 believe that Apple's motives are anything 
Altos Series 5-5D 4.372 NorthStar Hor 64K QD 2,650 other than pure economics, then you 
Apple 2 + 48K 1,208 Onyx 5001 MU-6 7.350 probably also believe that the intense 
BMC 20 B 5,422 Onyx 8000 MU- 10 7,900 competition for the personal computer 
eum GAE Gam Ц. | hut ilo 
umbi | 
Corvus Concept CALL Seattle system 2 3,201 It I were 3 Elea Dp ed "ewe 
Cromemco System 1 2,946 Televideo TS-802 2,600 ever, I would worry. As I sit here typing 
Cromemco System 2 3,400 Televideo TS-802H 4,995 on my non-Apple system and consider the 
Cromemco 68000 System 1 4,395 Televideo TS-806 5.200 | | number of personal computers that are 
DEC VT-180xx 3,344 Vector 2600 3,895 now on the market, many available 
Dual 12,636 Vector 3005 5,495 through multiple sales outlets (i.e., retail, 
= — Dynabyte 26% OFF Vector 4 CALL mail, etc.), I can only suggest that the 
Eagle || 3,796 Victor 22% OFF people at Apple rethink their policy. 
nn | Don't they realize that Apple is not the 
PRINTERS only game in town anymore? 
Amperex GP 300 3,695 NEC 3510 CALL 
— Ша олш 853 МЕС 7710 R/O 2,325 | | Mitch Che 
| С. Itoh F-10, daisy 1,400 МЕС 7720 KSR 2,685 | | Geothermex Inc. 
<r C. Itoh Comet II, dot 799 — NEC/Sellum 1, 16K, tractor 2,595 | | Suite 201 
Diablo 630, daisy 2,098 Оите 9/45 full panel 2,045 5221 Central Ave. 
IDS 560/6 995 — Qume 9/55 full panel 2,180 Richmond, CA 94804 
Ы IDS Prism 80 744 Smith Corona TP-1 681 
==. IDS Prism 132 column 1,430 Tally CALL 
———— مدد جح ص‎ 
DISK DRIVES, MODEMS, ETC. کی‎ computers 
Amdek Color || term. 694 Houston Instr. DMP-2 1,147 In addition to learning from the wealth 
ВЕ Ventel 212 + modem 765 Houston Instr. DMP-4 1,460 of information contained in the various 
Corvus 10 meg. H.D. 3,825 Houston Instr. DMP-7 2,077 articles in each issue of BYTE, I find that I 
Ы DEC VT-100 terminal 1,390 Morrow 20 meg. H.D. 3,650 also learn a substantial amount by reading 
the advertisements of the latest products. | 
кыз Mastercard, VISA at 3% handling fee. Prices subject to change without am delighted that your magazine has such 


Dr. Alan D. Wilcox 
Call Toll Free 800-227-2288 In California (415) 376-9020 119 Hall Ave. 


Clarks Green, РА 184118 
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Display Manager 


The competitive edge in applications development. 


You can significantly reduce development time and 
provide better application programs with Display Manager 
from Digital Research. Display Manager lets you inter- 
actively design displays faster than ever before, and ensures 
that whatever features your CRT supports can be used by 
the program, automatically. Since Display Manager sup- 
ports most CRT attributes, including flashing, reverse 
video, underlining, and highlighting, your program is more 
dramatic and easier to use, no matter what CRT you use. 
You can even test a prototype application without a lot 
of costly and laborious coding. In short, Display Manager 


Circle 146 on Inquiry card. 


DIGITAL 
RESEARCH 


The creators of CP/M" 


saves time, provides CRT independence and saves memory. 
Display Manager works with Digital Research's com- 
mercial programming languages, Pascal/MT+;" PL/I-807 
and CB-807 the CBASIC* Compiler, Combined with 
Display Manager, they add up to the most powerful pro- 
gramming packages you can buy. So try Display Manager, 
the advanced productivity tool that makes your CP/M 
compatible programs better than the competition's, For 
more information, call Digital Research, (408) 649-5500 


[ТЇ or (408) 649-3896, or write to 160 Central Avenue, 


Pacific Grove, CA 93950. 


Europe 

Vector International Research Park 

B-3030 Leuven, Belgium, 32 (16) 20-24-96 . 
Telex: 26202 VECTOR 

Far East 

Microsoftware Associates 

6 Floor A.Y. Building, 3-2-2 Kitaaoyama 
Minato-ku, Tokyo 107, Japan, 034032100 
Telex: 2426875 deni 


VERG 


16K RAM KITS... .13.95 


Set of 8 NEC 4116 200 ns. Guaranteed one full 
year, 


DISKETTES 


REP AA DES s n 21195 


Single sided. certified Double Density 40 Tracks. 
with Hub-ring. Box of 10, Guaranteed one full 
year 


VERBATIM DATALIFE 


MD 525-01. 10. 16 26.50 
MD 550-01. 10. 16 44.50 
MD 557-01, 10. 16 45,60 
MD 577-01. 10, 16 34.80 
FD 32 or 34-9000. 36.00 
FD 32 or 34-8000 45.60 
FD 34-4001 48.60 
DISKETTE STORAGE 

5%'° PLASTIC LIBRARY CASE ‚2.50 
B'' PLASTIC LIBRARY CASE. . 3.50 


PLASTIC STORAGE BINDER w/ Inserts. — 9.95 


PROTECTOR 5 %4 '' (50 Disk Capacity), .21,95 
PROTECTOR 8` (50 Disk Capacity) 24.95 
DISK BANK 5'4" 1495.95 
DISK BANK 8'', 6:95 
NEC PERSONAL 
COMPUTERS 

PC-8001A CPU ‚899.00 
PC-8012A 1/0. " ‚999.00 
PC-B033A DISK 1/0. ‚ 125.00 
PC-8031A DUAL DISK... ,.899.00 
ALTOS COMPUTER 
SYSTEMS 

Call Alpha Byte for our low Altos prices. 
ATARI COMPUTERS 
ATARIB00 i: сшде... , -679.00 
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ATARI 400 (16K) 

ATARI 810 DISK DRIVE 
ATARI 850 INTERFACE. 
ATARI 410 PROGRAM RECORDER 
EPSON CABLE 

MEMORY MODULE (16K) 
JOYSTICK CONTROLLER. 
PADDLE CONTROLLERS. . 
STAR RAIDERS 

MISSILE COMMAND. 
ASTEROIDS, 

PACMAN 


339.00 


. 443.00 


169.00 
75.00 
. $5.00 
‚89.95 
‚10.00 
119195 


` .35.00 


35.0П 
35.00 
35.00 


HEWLETT PACKARD 


HP CALCULATORS 
HP-11C LCD SCIENTIFIC. 
HP-12C LCD BUSINESS. 
HP-37E BUSINESS. 


HP-32E SCIENTIFIC w/ STATS ... 


HP-33C Programmable Scientific 


HP-41C Advanced Programmable. . 
HP-41CV Advanced Prog 2K mem. 


ACTIVISION ATARI 
CARTRIDGES 


LAZAR BLAST 
SKIING 
DRAGSTER 
BOXING 
CHECKERS 
BRIDGE . 
KABOOM 


INTEC PERIPHERALS 


RAM MODULES 
48K FOR ATARI 400. , 
32K FOR ATARI 800. 


HP-41 PERIPHERALS 


HP-82106A MEMORY MDDULE . . 
HP-82170A Quad Memory Module, 


НР-В2143А PRINTER/PLOTTER. 


HP-82160A IL INTERFACE. ....... 
HP-82161A DIGITAL CASSETTE. . , 


НР МАТН РАС... +. .+ =... 
HP STATISTICS РАС... . 


196795 
128.95 
.64.95 


ШҮҮ" 


‚76.95 


211.95 
. 274,95 


a 2195 
121195 


21.95 
21.95 
21,95 
‚21,95 
21.95 


. 279.00 
.. 125.00 


, 27.95 


.89.00 


.324.95 


119.00 


.419.00 


29.00 
29.00 


HP REAL ESTATE PAC { ..39.00 
HP SURVEYING PAC. . . see PTE 
HP STRUCTURAL ANALYSIS РАС. 39.00 
HP COMPUTERS 

HP-85A PERSONAL COMPUTER. .2195.00 
HP SINGLE 5% "DISK DRIVE. JJ «1295.00 
HP DUAL DISK DRIVE. 97199600 
HP-85A 16K MEMORY MODULE. ‚239.00 
HP-72258 GRAPHICS PLOTTER.... .2195.00 
HP PLOTER MODULE. „i ..505.00 
HP HP-IB INTERFACE, еа 329,00 
HP STD APPLICATIONS PAC., . ..., .83.00 
HP GENERAL STATISTICS PAC .83.00 
HP GRAPHIC PRESENTATIONS, ‚159.00 
HP VISICALC PLUS.... . 4,199.00 
HP ROM DRAWER. ‚39.00 
HP PRINTER/PLOTTER ROM. , ‚115.00 
HP MASS STORAGE ROM. ‚116,00 
HP RS-232 INTERFACE. 329.00 
PRINTERS 

ANADEX DP 9500. . es 6129500 
ANADEX DP 9501. - . 1295.00 
C-ITOH F-10 40 CPS PARALLEL.. „ 1545.00 
C-ITOH 45 CPS PARALLEL. . 1770.00 
C-ITOH 40 CPS SERIAL. Шан 11295100 
C-ITOH PROWRITER PARALLEL. 549.00 
C-ITOH PROWRITER SERIAL . 595.00 


EPSON МХ-ВО W/GRAFTRAX PLUS. .... $CALL 
EPSON MX-80 F/T W/GRAFTRAX PLUS. $CALL 


EPSON MX-100 W/GRAFTRAX PLUS... .$CALL 
EPSON GRAFTRAX PLUS. 60.00 
IDS PRISM 80 W70 COLOR. . 1099.00 
IDS PRISM 80 W/COLOR ,,, .,  .1599.00 
IDS PRISM 132 W/COLOR. 1799.00 
NEC 8023A. , T .485.00 
NEC SPINWRITER 3530 P. RO. 51995100 
МЕС SPINWRITER 7710 5. RO. .2545.00 


МЕС SPINWRITER 7730 P. RO... ... 2545.00 


МЕС SPINWRITER 7700 D SELLUM . 2795.00 
NEC SPINWRITER 3500 SELLUM. , . 2295.00 
OKIDATA MICROLINE 80. . ‚389.00 
DKIDATAMICROLINE B2A.. . ., 480.00 
OKIDATA MICROLINE 83A. 720.00 
OKIDATA MICROLINE 84. vp wep 1199000 
OKIGRAPH 82. 33.95 
OKIGRAPH 83. , TT) cc e 33.95 


CORVUS 

FOR S-100, APPLE OR TRS-80 
MOD |, Ill 

Controller, Case/P.S., Operating System, A & T. 
5 MEGABYTES.. .. . .... 3245.00 
10 MEGABYTES... .4645.00 
20 MEGABYTES. iin. 24728 75545.00 
MIRROR BACK-UP. ., ,,,. ‚725.00 


APPLE HARDWARE 


VERSA WRITER DIGITIZER. „ 259.00 
ABT APPLE KEYPAD... ,..........119.00 
SOFTCARD PREMIUM SYSTEM +e $825.00 
MICROSOFT 2-80 SOFTCARD.. ......299.00 
MICROSOFT RAMCARD. ., , .. .. „159.00 
VIDEX ВО x 24 VIDEO CARD...........299.00 
VIDEX KEYBBARD ENHANCER II.. ...129.00 
VIDEX ENHANCER REVO-6...... ....99.00 
М & R SUPERTERM 80 x 24 VIDEO BD. .. 315.00 
SSM AID BOARD (INTERFACE) А & T.,.165.00 
SSM AIO BOARD (INTERFACE) KIT,.... 135.00 
APPLE COOLING FAN. .. Б... 4495 
WG “JOYSTICK: 44198 
T/GLEACUUE чый. Ж testers 5, 29:95 
Т/С SELECT-A-PORT. . ев. 5495 
VERSA E-Z PORT. . di» 2099 
MICRO SCI A2 W/CONTROLLER NE us 910.00 
MICRO SCI A2 W/O CONTROLLER. ,, .419.00 
MICRO SCI A40 W/CONTROLLER. .,,, .479.00 
MICRO SCI A40 W/O CONTROLLER. . . .409.00 
MICRO SCI A70 W/CONTROLLER...... 629.00 
MICRO SCI A70 W/O CONTROLLER... .549.00 
THE MILL-PASCAL SPEED UP. , . 270,00 
PROMETHEUS VERSACARD. . 180.00 
LAZAR LOWERCASE ^... 15 0859.00 
MICROBUFFER il 16K W/GRAPHICS. » «294, (QU 
MICROBUFFER 11 32K W/GRAPHICS. , , . 299.00 
MONITORS 

NEC 12" GREEN MONITOR. sus. 179.00 
NEC 12" COLOR MONITOR..... .....399.00 
SANYO 12'° MONITOR (B & W)... ,..249.00 
SANYO 12" MONITOR (GREEN). . 269.00 
SANYD 13°" COLOR MONITOR. . . 469.00 
ZENITH 12'' HI RES GREEN MONITOR .124.00 
AMDEK COLOR |. T S . 389,00 
AMDEK RGB COLOR [NPSTCUETI mode 
AMDEK RGB INTERFACE. ia 16300 
COMREX 12'° GREEN MONITOR.......165.00 
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MOUNTAIN 
HARDWARE 

CPS MULTIFUNCTION BOARD.. ,199.00 
ROMPLUS W/ KEYBOARD FILTER. . 179.00 
ROMPLUS W/O KEYBOARD FILTER.. 130.00 
KEYBOARD FILTER ROM. , ‚49.00 
COPYROM SIL: ‚49.00 
MUSIC SYSTEM. & 369.00 
ROMWRITER 149.00 
APPLE CLOCK. 252.00 
A/D + D/A... 299.00 
EXPANSION CHASSIS. 625.00 
RAMPLUS 32K 149.00 
CALIF. COMPUTER 
SYSTEMS 

S-100 BOARDS 

2200A MAINFRAME.. ,, , 45900 
2065C 64K DYNAMIC RAM. .....,.... 539.00 
2422 FLOPPY OISK CONT. & CP/M9 . . .359.00 
2710 FOUR SERIAL 1/0.... ......... 279.00 


2718 TWO SERIAL/TWO PARALLEL 1/0. 269.00 
2720 FOUR PARALLEL 1/0, . , ‚199.00 
2810 2-80 CPU ...058.00 


APPLE BOARDS 
7710A ASYNCHRONOUS S. INTERFACE. 149.00 


7712A SYNCHRONOUS S. INTERFACE. . 159.00 
7424A CALENOAR CLOCK............. 99.00 
7728A CENTRONICS INTERFACE.. ... 105.00 


VISTA COMPUTER CO. 


APPLE VISION 80-80 COL CARD. ...... 329.00 
APPLE B'' DISK DRIVE CONTROLLER. .549.00 
MODEMS 

NOVATION CAT ACOUSTIC MODEM. ... 135.00 
NOVATION D-CAT DIRECT CONNECT... 156.00 


NOVATION AUTO-CATAUTOANS...... 219.00 


NOVATION APPLE-CAT. . .. 925,00 
UDS 103 LP DIRECT CONNECT.. .....175.00 
UDS 103 JLP AUTO ANS... . 208.00 


HAYES MICROMODEM II (APPLE)... .. .289.00 


HAYES 100 MODEM (S-100). ..,  .325.00 
HAYES SMART MODEM (RS-232). . . . . .227.00 
HAYES CHRONOGRAPH.. .,........ 199.00 
LEXICON LEX-11 МОРЕМ... ..... . 109.00 
TERMINALS 

TELEVIDEO 910. , „..., vse.» -639.00 
TELEVIDEO. 912С., ,,...... ......745.00 
TELEVIDEO 920С...,..............830.00 
TELEVIDEO 950C.. -s .. .... .. .995.00 
АОО5-МЕМРРОЈМТ................. .598.00 
TRS-80 MOD | 
HARDWARE 

PERCOM DATA SEPARATOR........... 27.00 
PERCOM DOUBLER Il... ....158.00 
TANDON 80 TRACK DISK DRIVE. . ,... .429.00 
TANDON 40 TRACK DISK DRIVE....... 289.00 
LNW DOUBLER W/ DDSPLUS 3.3..... .159.00 
MOD IIl ОВУЕКЇТ.................. 649.00 


MORROW DESIGNS 
FLOPPY DISK SYSTEMS 


Controller, P.S.. Microsoft Basic, CP/M® 
A&T. 
DISCUS 20 (Single Orive — 500K)... . 1075.00 


DISCUS 2D (Dual Drive — 1 МЕС)... ,. 1695.00 
DISCUS 2 + 2 (Single Orive — 1 MEG). 1777.00 


OISCUS2 + 2 (Dual Drive — 2 MEG). .2317.00 
HARD DISK SYSTEMS 

Controller, P.S., Microsoft Basic, CP/M® 
A & T. 

DISCUS M10 (10 Megabytes). . 4345.00 
DISCUS M26 (26 Megabytes). ,.4045.00 
ISOLATORS 

150-1 3-50СКЕТ. ..... . ued -2123.05 
150-2 6-SOCKET °з enis net + .53.95 
BARE DRIVES 

TANDON 5% INCH 

100-1 SINGLE HEAD 40 TRK,......... 209.00 
100-2 DUAL HEAO 40 TRK....... «205.00 
100-3 SINGLE HEAO 80 TRK.......,.. 275.00 
100-4 DUAL HEAO BO TRK........... 399.00 
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атат un 
B48-2 DUAL SIDE. ... .. .. 


ANDON THINLINE 8 INCH 


MICRO PRO 


APPLE CP/M® 
WORDSTAR't , 
SUPERSDRT* f 
MAILMERGE*t . 
DATASTAR' f . 
SPELLSTAR*t 
CALCSTAR*t 


CP/M® 
WORDSTAR 
SUPERSORT . , 
MAILMERGE . 
DATASTAR 
SPELLSTAR. . 
CALCSTAR. , 


MICROSOFT 


APPLE 

FORTRAN’. ..., 

BASIC COMPILER". не, 
COBOL’... ‘op rte 
7-80 SOFTCARD. , 
RAMCARD. . nh gas 
TYPING TUTOR... ......... 
OLYMPIC DECATHLON...... -. 
TASC APPLESOFT COMPILER.. .,. 


CP/M® 
BASIC 80....... 


BASIC COMPILER... . , - 
FORTRAN 80 .. 


CEEE 


COBOL 80,............ an. 


MACRO 80....... T T 


mu LISP/mu STAR.. 


420.00 


E uU 


222.00 
145.00 


uc 5:900 


179.00 
119.00 
149.00 


285.00 
‚ 168.00 
‚103.00 


235.00 
153,00 
199.00 


150,00 


tit 


950.00 


‚. 299.00 

., 149.00 
. 4.17.95 
. 145.00 


...e99.0ü 
.. -319.00 
. 345,00 

‚568.00 
..189.00 


215.00 


. 165.00 


APPLE SOFTWARE 


MAGIC ҮЙПМОО\Ү,................... 79.00 
MAGIG SPELL. EPPERTTTT TO THE TOTIS 
BASIC MAILER...... TA ‚59.00 
ОВ MASLER з-с aan „+102000 
DB MASTER UTILITY РАСК..... 69.00 
DATA CAPTURE 4.0/80... ...,.. o5 
PES: GRAPH. 06°, 89.95 


PFS: (NEW) PERSONAL FILING di. 85.00 


PHS: REPORT, seems taea ә. 79.00 
Z-TERM*.,,,.. Eep erg 89.95 
ЕАМ? =............., ‚.-.128.95 
ASCH ЕХРВЕ55..,..................83.#5 
EASY WRITER-PRO. _..,........... 199.00 
EASY MAILER-PRO. . .. 79.00 
EXPEDITER | APPLESOFT COMPILER... ..73.95 
A-STAT COMP. STATISTICS PKG. .. ... ‚129.00 
ЛШЕУ .............. 129.00 
цес rT ET 59.95 
CONTINENTAL SOFTWARE 
IE Te EE TET MOT 199.00 
А/В... ui dd i оа. lOO 
А асе ques T ase... 288,00 
ЧАГО ee NU 199.00 
PROPERTY ММТ. ..,. "TERP 390.00 
THE HOME ACCOUNTANT. .,........ ‚58,95 
VISICORP 
DESKTOP PLAN Il., ... 189.00 
VISIPLOT . . 158.00 
VISITREND/VISIPLOT , 229.00 
УБИЕ, о-о е8. she. 180,00 
ЕЕЕ т Тр 79.00 
VISICALC . , 189.00 
УШЕШ г.а етнос: so. 189.00 
CP/M9? SOFTWARE 
THE WORD-SPELL CHECK. . .75.00 
ПЕЕ олс тей хале ао 50800 
SUPER CALC. Tk + 2209.00 
SPELLGUARD ........ 239.00 
P&TCP/M® MOD II TRS-80.. 175.00 
СОММХ TERMINAL PROG. . 82.50 
СВА il e i oat + ais 115.00 
PASCAL 2. , ..349.00 
PASCAL МТ+.................... 439.00 
PAS GRU Mgrs. ners singe 205.00 
SYSTEMS PLUS — 

G/L, A/R, AP, Р/В.„.........., 1799.00 
CONDOR 1......„..=,аз....ттъ„»...57000 
N a Ls 849.00 


CP/M is a reg. trademark of Digital Research. 


DIGITAL RESEARCH 


MAC ‚ 
SM . Я 1 
2510 . 

PL/ 1-80 


SUPERSOFT 
DIAGNDSTIC | 
DIAGNOSTIC II 

'C' COMPILER. . 
UTILITIES |, 
UTILITIES I1. 
RATFOR 

FORTRAN 


TRS-80 GAMES 


TEMPLE OF APSHAI 

HELLFIRE WARRIOR. 

STAR WARRIOR... 

RESCUE AT RIGEL. . 
CRUSH, CRUMBLE AND CHOMP. 
INVADERS FROM SPACE... . 
d. Lave 
STAR TREK 3.5. 

MISSILE ATTACK. . . А 
STAR ЕЄНТЕЙ.,___,........ 
SCARFMAN .. , sees 


TRS-80 SOFTWARE 


NEWDOS/80 2.0 MOD І, Ill 
LAZY WRITER MOD I, IIl... 


PROSOFT NEWSCRIPT MOD f tls 


SPECIAL DELIVERY MODI, Ill... 


X-TRA SPECIAL DELIVERY MOD 1, lil. 


TRACKGESS MODI...,..... 


OMNITERM SMART TERM. MOD |, M. 
MICROSOFT BASIC COMP. FOR MOD I. 


LOOS 5.1 MOD |, IIl. . 


APPLE GAMES 


, 138.00 
. 165.00 
‚89.00 
MAN 119.00 
. 199.00 
, 24.95 
, 89995 
165.00 
. 169.00 


PERSONAL v. DSL 


CHECKER KING. . А 
GAMMON GAMBLER. . ae 
MONTY PLAYS MONOPOLY. , 


BRODERBUND 
GALAXY МАВ. ,...,... 
ALIEN ТҮРНООМ...... 
APPLE PANIC... as 
MIDNIGHT MAGIC. 
SPACE QUARKS....,.., 


21-35 
t295 
, 29.95 


PAUE 


BENT 


‚24,95 
. 20 
. 24,95 


AUTOMATED SIMULATIONS 


INVASION ORION. . ‚20.95 
STAR WARRIOR. , : ‚342.95 
TUES. MORNING QUARTERBACK. . „4.2595 
CRUSH, CRUMBLE AND CHOMP. ...... 24.95 
THE DRAGON'S ЕҮЕ..,.,, s, . 20.85 
MUSE SOFTWARE 

ROBOT WARS........... aa a a EN 32.95 
THREE MILE ISLAND. . reer 32.95 
A.B.M. ..... Tro Cees cer. c 20.95 
GLOBAIS WARS LA oro ett T 20.95 
CASTLE WOLFENSTEIN... ‚04,95 
ON-LINE SYSTEMS 

WIZARD АМО РАІМСЕЅ.......,..,.... 29.95 
MISSILE DEFENSE. ........ . ...09 UB 
SABOTAGE . at a ea 20085 
SOFT PORN ADVENTURE. . ОС". 24.95 
THRESHOLD... cane ener л. 31.95 
JAW BREAKER... 24.95 
CROSSFIRE. . . 24.85 


TIME ZONE.. 
H/R FOOTBALL. 
H/R CRIBBAGE. 
PEGASUS II. 


SIRIUS SOFTWARE 
SPACE EGGS 

GORGON 

SNEAKERS . 

EPOCK 

BEER RUN 

HADRON 

PULSAR П. 

EPOCK 


EDU-WARE 

PERCEPTION PKG. 

COMPU-READ 

COMPU-MATH: ARITHMETIC. . 
COMPU-MATH: FRACTIONS. .. 
CDMPU-MATH: DECIMALS..... . 


› « бе о эз ә з ао іа 


COMPU-SPELL (REO. ОАТА DISK)... 
COMPU SPELL DATA DISKS 4-8. ea..... 


MORE GREAT APPLE 
GAMES 

COMPUTER QUARTERBACK 
TORPEOO FIRE, . 
THE SHATTERED ALLIANCE . , 
PDOL 1.5. . | 

ULTIMA 

RASTER BLASTER, 
FLIGHT SIMULATOR, . 


s+ 


INTERNATIONAL GRAND PRIX. — 


SARGON Il. |... 
SHUFFLE BOARD.. 
FIREBIRD 

SNACK ATTACK. 
THIEF . 

ROACH HOTEL. 
JABBERTALKY . 
THE WARP FACTOR... 
COSMO MISSION. 
WIZARDRY 

ZORK | 

ZORK Il., 


SUPPLIES 


AVERY TABULABLES 
1,000 37: x 15/16. . 

3,000 3% x 15/16. 

5.000 3% x 15/16... 


FAN FOLD PAPER 
(Prices F.O.B. S.P.) 


9% x11 1BIb WHITE 3,000 ct. .... 
14 7/8x 11 1810 WHITE 3,000 ct. 


vt 39.00 


To order or for information call 


(213) 706-0333 


Modem order line: (213) 883-8976 


We guarantee everything for 30 days. If anything is wrong, return the item 
and we'll make it right. And, of course, we'll pay the shipping charges. 

We accept Visa and Master Сага on all orders; COD up to $300.00. 

Add $2.00 for standard UPS shipping and handling on orders under 50 Ibs, 
delivered in continental U.S. Call for shipping charges over 50 Ibs. Foreign, 
FPO and APO orders, add 15% for shipping. Californians add 6% sales tax. 

Prices quoted are for stock on hand and subject to change without notice. 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


*Requires 2-80 Softcar d. 


tReg. trademark of Micro Pro International Corp. 


Software Review 


Program Generators 


They're not as easy to use 
as some advertising copy suggests. 


Would you like to be able to tell 
your computer what you want it to 
do without ever having to learn a 
programming language? Well, you 
can. You simply tell your computer 
what you want in layman’s terms, 
and it figures out how to accomplish 
your wish and creates a program to 
do it. 

The software tools that perform 
this feat are called program genera- 
tors or application generators. (Tech- 
nically, a program generator creates a 
stand-alone program that you can 
list, store, copy, and use. An applica- 
tion generator, on the other hand, 
generates a software package that is 
dependent on the application genera- 
tor: to run your generated program, 
you use a run-time portion of the ap- 
plication generator. In this article, I'll 
use the term program generator to in- 
clude both kinds.) 

The first program generators were 
written for mainframe computers 
back in the late 1960s. Their purpose 
was to increase the productivity of 
data-processing departments. Now 
several have been announced for 
microcomputers and, for the first 
time, are being aimed at nonprogram- 
mers as well as professional program- 
mers. 


Photos by Katherine Coker 
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George Stewart 
Technical Editor 


The most heavily and boldly ad- 
vertised package is The Last One, 
$600 from D. J. ‘AI’ Systems Ltd. 
One typical ad starts out with the 
headline “Your prayers have been 
answered.” Understandably, the pro- 
motion has produced considerable 
skepticism and controversy in the 
computer community. Another prod- 
uct introduced with less fanfare is 
Quic-N-Easi, $395 from Standard 


Microsystems Inc. I'll use these two 
products as examples in this back- 
ground report on program genera- 
tors. (For more specifics on each 
product, see the text boxes.) 


How Program Generators Work 

Program generators are problem- 
oriented rather than procedure- 
oriented. In other words, because the 
program generators possess informa- 
tion about common programming 
problems like keyboard entry, file in- 
put/output, and data sorting, they let 
you concentrate on the problem 
you're trying to solve rather than on 
the special computer procedures re- 
quired to solve it. 

Let's say you want a program that 
creates a mailing-list file on a floppy 
disk. First, of course, you must decide 
exactly how you want information 
stored in that list—even a manual, 
paper-based system requires that 
much. Do you want to store the 
names in alphabetical order or by 
member ID? Last name first or vice 
versa? What's the longest name and 
how many lines are in the address? 

You must also specify the exact 
steps for inputting and storing names. 
You would have to do much the same 
thing if you were explaining your 
wishes to another person instead of to 
a computer. Table 1 summarizes the 
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SMALL SIZE AND LOW COST 

ALSPA full performance, CP/M computers are the smallest 
8” drive micro’s around. An ALSPA computer with a 4 MHz 
Z80A CPU, 64K of RAM, one or two 8" floppy drives, three 
RS-232 serial ports, one parallel port, and one hard disk port 
is no larger than most single add-on drives, and weighs only 


about 18 Ibs. An ACI-1 can be yours for as little as $1995.00 
plus CP/M. 


CORVUS** INTERFACE 

Standard on all ALSPA computers in a hardware interface 
which connects directly to either a Corvus hard disk drive or 
a Corvus Constellation**, multi-user hard disk system. Our 
Corvus operation system is easy to install and use. 


**Corvus and Corvus Constellation are trademarks o f CORVUS SYSTEMS, INC, 
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SUPERIOR PERFORMANCE 
One demonstration will prove that our compact and durable 
ALSPA computers are designed to provide dependable, 


powerful computing service. Look at capability and speed 
and you'll agree we're the best value for the dollar. 


DEALER INQUIRIES INVITED 


ДУ Ара Computer, Inc. 


MORE THAN OUR NAME IS UNIQUE 
300 Harvey West Blvd., Santa Cruz, CA 95060 (408) 429-6000 


*CP/M is a trademark af DIGITAL RESEARCH. INC, 
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:ompliment 


your 
Apple 111° 
or IBM... 


Offer... 


COLOR RGB MONITORS 
BUY DIRECT!! 


$38900 


plus $9.50 shipping & handling. 


Ф 13” RGB Color. 

Ф 8 Colors standard. 

3¢ 16 Colors on your IBM or 
Apple III. 

Ф Analog 

Ф Up to 80 Characters per line. 


3¢ 360 Dots per color. 
(horizontal resolution) 


Apple 11! and IBM customers 
please add $29.50 for factory 
installed mod board. 


MasterCard / VISA / American 
Express / Prepaid / C.O.D. 


Call Toll Free for immediate 
shipment: 1-800-258-6370 


& Apple lll is a registered 
trademark of Apple Computer, 


Monitors by 


A Teco 
datalled 


18 Bridge Street, Salem, NH 03079 
Tel. (603) 893-2047 
TWX: 710-366-0502 
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Introductory 


At a Glance 


Name 
The Last One 


| Type 
Program generator 


Manufacturer 

D. J. ‘Al’ Systems Ltd. 

Two Century Plaza, Suite 480 
2049 Century Park East 

Los Angeles, CA 90067 

(213) 203-0851 


Price 
S600 


Format 
8-inch or 5%-inch floppy disks 


Language 
BASIC 


Computer 
CP/M systems, Radio Shack TRS-80 Model 
Il, Apple li, Commodore PET 


Documentation 
Tutorial manual plus machine notes for 
specific computers 


Audience 
Nonprogrammers who want custom soft- 
ware 


steps you might take in planning your 
mailing list. 

Now how do you communicate all 
this information to a program genera- 
tor? If the program generator is to be 
useful for nonprogrammers, most of 
your work should already have been 
done (in the planning phase just de- 
scribed). You'll probably communi- 
cate with the program generator in 
three phases: data description, screen 
design, and program procedure. 

Data description tells the computer 
how many pieces of information 
(fields) exist in each logical file entry 
(record) and what kind of data goes 
into each. Screen design is the ar- 
rangement of headings and prompt- 
ing messages that the operator will 
see on the screen. Program procedure 
tells the computer what to do with the 
data that is typed in. Data description 
and screen design are relatively 
straightforward, but the program 
design phase is where the program 
generator really shows its stuff (or 


lack of it). 
After you've completed the pro- 


At a Glance 


Name 
Quic-N-Easi 


Type 
Program generator 


Manufacturer 
Standard Microsystems 
136 Granite Hill Court 
Langhorne, PA 19047 
(215) 968-0689 


Price 
$395 


Format 
8-inch or 5%-inch floppy disk 


Language 
Machine code 


Computer 
CP/M systems, Radio Shack TRS-80 Mode! 
ДШ 


Documentation 

Three-ring binder containing tutorial, 
quick-reference card, and programmer's 
reference 


Audience 

Nonprogrammers who want custom soft- 
ware and programmers seeking to speed 
programming efforts 


gram specification, the generator will 
take care of the programming details, 
asking you for additional information 
whenever necessary. Figures 1 
through 4 and listings 1 and 2 show 
uses of The Last One and Quic-N-Easi 
to specify the mailing-list application. 

Using an ordinary programming 
language, your task is far more in- 
volved. The data description, screen 
design, and program procedure all 
must be coded in computer-language 
statements covering a multitude of 
details: how to create and initialize a 
disk file, input each data item from 
the keyboard, write each completed 
record to disk, etc. Including steps to 
handle errors (keyboard mistakes or 
disk problems) is an especially in- 
tricate and burdensome task. Instead 
of focusing on your problem in lay- 
man's terms, you must convert it into 
technical terms. 


Evaluating Program Generators 
In your evaluation, you should 

look for capabilities in six general 

areas: data entry, program logic spec- 


Chieftains range from floppies to this 5'4-inch 


Winchester hard disk system with 20-megabyte 
tape streamer option. 


It's available with the new 05-9 Level | and 11, multi-user, UNIX comparable 
operating system for mainframe-like performance. 
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Circle 320 on Inquiry card. 


Did you know 
that with 
the new 


UCSD 


P-SYSTEM 
VERSIONIIV 


you can write 
programs In 


and run themon 


ALTOS, APPLE, 
COMMODORE, 
CROMEMCO, DEC, IBM, 
INTERTEC, PHILIPS, 
OHIO SCIENTIFIC, 
RADIO SHACK, TERAK, 
TEXAS INSTRUMENTS, 
VECTOR GRAPHIC, 
XEROX, ZENITH, 
and many more... 


without change! 


(Think about that next time 
you wanta larger market) 


We support systems 
software and/or арр!!са- 
tlons ready-to-run on 
APPLE, DEC LSI-IIf, 
RADIO SHACK 
MODEL IIS & 1118 and ALTOS. 


PCD SYSTEMS 
P.O. Box 143 

Penn Yan, NY 14527 
315-536-7428 


tTM Digital Equipment 
STM Of Tandy Corp. 
*TM U. of Callfornia 
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ification, file storage, report gen- 
eration, calculations, and editing con- 
venience, 

Data entry: Getting information 
into the computer, as illustrated in 
the mailing-list application previous- 
ly described, is the bread and butter 
of program generators. It's the 
simplest part of most programs and 
yet often the most tedious to pro- 
gram. A good program generator 
should allow easy creation of display 
forms, the screen layouts that prompt 
the operator for data. Photo 1 shows 
a typical display form. Ideally, you 
should be able to construct the dis- 
play form on the screen, not on 
paper, and modify the screen-input 
form without modifying the entire 
application program. Checks for in- 
valid entries should be provided auto- 
matically by the program generator. 

Program logic specification: How 
hard is it to tell the computer what 
you want? That depends on how 
much knowledge is embedded in the 
program generator. To take a few 
minor examples, does the program 
generator know what alphanumeric 
data looks like (A-Z, a-z, 0-9, ., +, 
—), or do you have to make up a pro- 
cedure to check the validity of each 
entry? 

As a general rule, if an operation is 
generically repetitive (such as search- 
ing through a table for a specific en- 


OF LAST CONTACT УИ 


Hancock 


Description of each member record: 

Last name (15 letters) 

First name (10 letters) 

Member ID (5 digits) 

Date of last contact (8 characters as 
mm/dd/yy) 

Street (25 characters) 

City (20 letters) 

State (2 letters) 

Zip (5 digits) 


General description of program opera- 

tion: 

1. Ask operator to type in a record (e.g., 
information for one member). 

2. Check all entries for validity. 

3. Write the information to the disk file. 

4. Ask operator if there are member 
records to be entered; if there are, 
then repeat step 1. 

5. If not, end the program. 


Table 1: Details of mailing list to be 
worked out before using the program 
generator. Numbers in parentheses are 
maximums for each item. 


try), you shouldn't have to take great 
pains specifying the procedure to ac- 
complish it. If you do, then you, not 
the program generator, are doing 
most of the programming work. 

File storage: This is an important 
characteristic of program generators, 
and it may take some careful study. 
Does the program generator allow 
both major types of file storage— 
sequential and random access? Se- 
quential access allows you to read in- 
formation in the same order in which 


Char les 


(STATE HH 83449 


PRESS «Fi? Т0 UPDATE THIS RECORD | 
PRESS {ESC} (1) TO LEAVE 17 UNCHANGED (CANCEL ALL CHANGES? 
PRESS (ESC) (8) TO EXIT FROM THIS PROGRAM 


Photo 1: A data-entry screen created with Quic-N-Easi. 
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OUT 
OF A GALAXY 


OF MULTIUSER 
SYSTEMS ARRIVES... 


nita ote c. 


SOS-SLAVE BDS-MASTER 808-2510 


> SIERRA DATA SCIENCES 


Fresno, California 


Marketing Division 
21162 Lorain Ave./Fairview Park, Ohio 44126 /(216) 331-8500 


Field Field Label A/N/D Field Size 
د‎ == = SII I SS I oe oat oe oo 2 zm бш E E == <= on on се 5 Сеа m= 
1 LAST NAME Alpha 15 
ўа FIRST NAME Alpha 10 
3 MEMBER ID Numeric (Ø) 6 
4 DATE OF LAST CONTACT Date 8 
5 STREET Alpha 2 
& CITY Alpha 20 
7 STATE Alpha 2 
2; ZIP Numeric (0) & 
Figure 1: The data description for the mailing-list program using The Last One. 
1 „a Open MEMLIST file 
2 ee Set pointer ta the end af MEMLIST file 
3 »s Keyboard input using labels from MEMLIST 
4 ee Write data ta MEMLIST file 
5 se АК user x ANY MORE RECORDS TO ENTER >. If yes branch to 3 
6 ee Terminate program 


Figure 2: The procedure description for the mailing-list program in the form of a general flowchart using The Last One. 


Listing 1: A small part of the BASIC mailing-list program generated by The Last One. The total dialogue required to specify the pro- 
gram isnot shown. The application specified here is for entering new records only; another program would be needed to update ex- 


isting records. 


8 CLEAR 5000:DEFDBL N:DEFINT RI ONERRORGOTO60000 


9 DIM ААФ (8) 


10 CLOSE: OQPEN"D"41*«"MEMLIST:T"$,92 
11 FIELD 1515 AS AA$(1)510 AS &65$(2)36 AS AAS(3)38 AS AA$(4)+ 25 AS AAS(5)528 AS 
&6$6(6)32 AG АА%‹7),6 AS AAS(B) 


li RCCL) = 0Е (1) +1 
13 CLS:XB8«0:X9-0 


14 РВКІМТАа (1. 26) 5 "MAILING LIST CREATION PROGRAM" 
15 PRINTQà(63125"LAST NAME" : РКІМТАа (6 і 2) . БТКІМСФ (15, 46) : РКІМТа (693 122» $ 5LINEINPUTS 


$:IFLEN(S$)-Z::19THEN17 


16 PRINTà3(6312)2)»SPC((GLENCS$)):GOTO15 


17 LSET &66$(1):95$ 


18 PRINTAC6:49)5 "FIRST МАМЕ" : PRINTA CG: 535) oe cee eee eee "PIPRINTOA(6553)5 § fLINEINPUTS 


$: IFLEN(S$)Z-10THENZO 


19 РВКІМТа (6,53) + SPCO.ENCS$)):GOTO18 


20 LSET ААФ(2) =5% 


it was written. Random access allows 
reading, writing, or updating infor- 
mation in any order. For applications 
that require frequent updates of infor- 
mation scattered throughout a file, 
random access is almost a necessity. 
Some program generators offer a 
third kind of file access called indexed 
sequential. In effect, your data is 
sorted automatically as it is entered. 
Instead of referring to data in terms of 
arbitrary record numbers, you can 
refer to it in terms of filing keys. The 
same thing can be accomplished 
through random-access files, but you 
have to provide the indexing. 
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Another important feature is inter- 
activity. Do all data files have to be 
explicitly named during program gen- 
eration, or can the end user specify 
files at run time? For example, sup- 
pose you have generated a sorting 
program. Can the operator enter the 
name of the file to be sorted, or does 
the generated program have to know 
about it in advance? The answer to 
these questions will tell you much 
about the flexibility of a program 
generator. 

Equally important, what file struc- 
tures are available? Can information 
be defined in a hierarchy? In a mail- 


ing list, can a list of family members 
be grouped under “member name” or 
a list of previous addresses be 
grouped under "address"? You can 
write powerful applications programs 
more simply if the program generator 
has built-in facilities for such hierar- 
chical data. 

Report specification: When it 
comes to outputting results, is it easy 
to explain your desired report format 
to the program generator? You 
should not have to go to great lengths 
to have headings and subheadings in- 
serted at the appropriate positions. If 
many columns are to be printed, you 


PRODUCTS FOR THE | | . ed 
APPLE Il COMPUTER Give More Drive To Your @ 


MACRO-88 8088 PROCESSOR BOARD 


With MS-DOS $799 CDN 
$699 US 


Apple can now run high-speed 16 bit software. 

True multiprocessing capability 

Interface to expansion memory allows up to 1 Mbyte 
of memory to be DIRECTLY addressable using 1 or 
more DISKULATORS. Contiguous memory is thus 
available for MS-DOS, UCSD PASCAL IV OR CP/MB6. 
* Supplied with MS-DOS. 

* Socket on board for 8087. 

Macro assembler for use with MS-DOS available. 


DISKULATOR 


128k — $795 CDN 
$599 US 


*.64K/128K MEMORY BOARD FOR THE 
APPLE - the MACRO-MACROMEM. 
* Disk emulation software for DOS 3.3, PASCAL AND 
CP/M - completediskcanbe downloaded in 20 seconds! 
* EXPANDABLE TO 384K (PIGGY-BACK board). 
Special circuitry for low current. 
Inter-faces to the MACRO-BB for contiguous memory 
for the 8088. 
* Information on DISKULATOR can be accessed by the 
6502 or 8088 in 4k banks. 
The most fiexible and expandable Ram board for the 
Apple, 
* VC-EXPAND and VC-EXPAND 80 for 64k and 128k 
boards for Visicalc expansion. 


MACROMEM:-1 


$195 CDN 
$139 US 


16k memory board for the Apple 11. 
* DOS 33 MACRODISK SOFTWARE included. 
* PASCAL and CP/M MACRODISK options. 


MACROMEM:-2 


$299 CDN 
$239 US 


32k memory board for the Apple 11. 

With software for moving DOS into one 16k bank. 
Second BASIC language can be loaded into the second 
bank. 

RAMEXPAND allows overlaying of programs and 
storing of large arrays іп the memory board - effectively 
expanding the Apple memory for Applesoft. 

* PSEUDODISK software included. 

* VC EXPAND and VC-EXPAND 80 available. 


MACRODISK FOR 16K BOARDS 


$59 CDN 
S49 US 


MACRODISK software turns one or more memory 
boards into a disk emulator, 

Free with all Macrotech memory boards. 

* SAVE,BSAVE, RUN, BRUN, and other commands can 
be made to/from memory board as if it were a normal 
disk. 

Speed of transfer typically 2 to 10 times that of a 
real disk. 

* Equivalent PASCAL and CP/M MACRODISK also 
available - Particularly valuable to PASCAL users as 
the 'second' disk drive in the system can be a MACRO- 
DISK - NO NEED TO BUY YOUR SECOND DRIVE!! 
Pascal Macrodisk automatically set up on boot. 


VC-EXPAND and VC-EXPAND 80 VISICALC 
EXPANSION software by Saturn Systems available for 
32k, 64k, and 128k memory boards - expansion of array 
size and use with 80 column boards. 


MACROPRINT Parallel Interface 


$175 CDN 
$139 US 


* Parallel INPUT AND OUTPUT inter face for Apple. 
Compatible with Apple software and hardware. 
Inverted acknowledge and strobe for printers requiring 
them. 

Low Res and Hi Res Graphics Dumps. 

An all-round best parallel board at best prices. 

Many many extra Commands - margin, width etc. 

Also the most attractive looking! 


t Ф 6 > 


MACROPEATER - AUTOREPEAT BOARD 


$35 CDN 
$29 US 


Enables autorepeat on the Apple II. 

Press a key, hold down for a second and it will be 
repeated until released. 

Invaluable for VISICALC and word processing appli- 
cations. 

Versions for old and new keyboards. 

Simple to install - no wiring! 

Compatible with other hardware or software including 
keyboard enhancer. 


DOSTILITIES 


$59 CDN 
549 05 


* Password protection for DOS 3.3 disks. 

* CATALOG MODS of ail sorts - double catalogs, file- 
type О. mods etc. 

Error instruction modification, 

Printer-dump utility. 

Editor for EXEC TEXT FILES. 

Most valuable general utility for APPLE PROGRAM- 
MERS. 


+ ONE > 


Dealer and distributor inquiries most welcome 


Apple || is a trademark of Apple Computer Inc. 

CP/M is a trademark of Digital Research Corporation. 
MS-DOS is a trademark of Microsoft Consumer 
Products Inc. 

U,C.S.D. is a trademark of Regents of the University of 
California. 

* VC-EXPAND is a trademark of Saturn Systems LTD. 


MACROTECH Computer Products LTD is also a distri- 
butor for: 


Quality Software, Prometheus Products, Continental Soft- 
ware, Avante Garde Creations, Saturn Systems, Rocky 
Mountain Software, Xebec, A.L.S. etc. etc. and many 
more. 


Payment may be made by VISA, certified check or money 
order. 


MACROTECH Computer Products LTD 
4116 Grace Crescent 

North Vancouver, B.C. V7R481 
604-986-7633 


MACROTECH Computer Products LTD. is also seeking other designers or manufacturers who are interested in MACROTECH 
Producing hardware or software products for the Canadian and international markets for dealer distribution (Considering the 
Canadian - U.S. dollar exchange rate this may be the only way for you to get your product to the market effectively in Canada). 


MACROTECH Computer Products Ltd. 


Circle 240 on inquiry card. 


shouldn't have to worry about 
squeezing them all in. The program 
generator should take care of that by 
breaking the column headings into 
two or more lines, etc. 

Calculations: Most applications 
will require some calculations on the 
data: comparisons between names, 
arithmetic operations, etc. Obvious- 
ly, you will need to understand the 
required operations fully before you 


MEMBER ID: ##### 


LAST NAME: 


DATE OF LAST CONTACT: 


STREET: 


CITY: 


PRESS £F1> 


HHHHHHHHHHHHHHH 


HHHEHHHHHHHHHHHHHHHHH 


can explain them to the program gen- 
erator. However, you should be able 
to enter the necessary operations and 
formulas without resorting to com- 
puterese. For example, if you want to 
update an account balance, you 
should be able to accomplish this in a 
straightforward manner such as: 


NEW BALANCE = OLD BALANCE — 
PAYMENT RECEIVED 


FIRST NAME: 


HH/HEH/ HH 


uiiililllllllllllllfillill 


STATE: ## 


TO UPDATE THIS RECORD 


You should not have to resort to for- 
mulas like this: 


V1 = V2 – V3 


Editing convenience: This may be 
the most important aspect of a pro- 
gram generator, since 60 to 80 percent 
of programming time is usually de- 
voted to maintenance (modification) 
of existing programs. Obviously, 


HHHHHHHHHH 


ZIP: #####. 


PRESS <ESC> 
PRESS <ESC> 


* "e, 
C17 
^. | ^ 


202 


TQ LEAVE IT UNCHANGED (CANCEL ALL CHANGES? 
TO EXIT FROM THIS PROGRAM 


Figure 3: The screen layout for the mailing-list program using Quic-N-Easi. The "4" signs show the size and position of keyboard in- 
put fields. 


OFFSET FIELD LEN R C DESC JUST FILL MY-EN MU-EN MU-FL MU-TB PROC 

o ID > 3 12D R ¥ Y N N GETRECORD 
1 LASTNAME 15 6 12 x m Y N N Y 

К FIRSTNAME 10 & 53 x L ¥ N N ү 

3 MONTH = 9g 23 D R Y N Y Y 

4 DAY 2 9 26 D R Y N ү Y 

9 YEAR 2 TD 2 Y N Y Y CHE CKDATE 
& STREET 29 їз 9 L Y N N Y 

7 CITY 20 16 7 x b Y N N Y 

3 STATE z 16 48 A L. Y N Y Y 

9 ZIP 29 16 63 D ls Y N Y Y 


Figure 4: The data descriptions given to Quic-N-Easi. Column abbreviations used are LEN=field length, R=display row, 
C=display column, DESC data description, |. JUST- justification (left or right), FILL=character, MY —EN-may enter, 
MU —EN =must enter, MU —FL = must fill, MU — ТВ= must tab, and PROC —procedure associated with this field. As soon as the 
operator types in a member ID number, the GETRECORD procedure gets the member record, if it has been written. The 
CHECKDATE procedure ensures that the operator enters a valid date as mm/dd/yy. 
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Transparent Operation—Visible rests, 
The graymatter is available in 5, 10, 15 & 20 Mbyte storage S} 
Distributed by 
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Contact Your Local Computer Dealer for more Information. 


= 


BE Professional уада рол 2701 Saturn Strest, Е 


Apparat continues to expand our 
line of IBM PC compatible 
products. Buy a minimum IBM 
system from any dealer, then look 
to Apparat to complete and expand 
it. And save about 25% over a 
comparable system. You will even 
find that we've developed some 
products you can't find from any 
other manufacturer or distributor. 


IBM compatible add-in and 

expansion drives. 

• Single and Double sided 40 
track drives. Both drives (Tandon 
or CDC available) are fully 
supported by PC DOS version 
1.1, and you can mix or match. 
Drives are easily installed in 
minutes. Single sided (160 k) — 
$225 each, Double sided (320K) 
~ $315 each. 

* Double sided BO track (650K) 
Tandon drive. Easily installed in 


minutes. Requires software 
patch — $435. 

e Expansion cabinet for 3rd and 
4th drives. Any of the IBM 
compatible drives above are 
easily mounted into the 
matching case. Power supply 
and cable included — $275. 

With 2 dual 405 internally and 2 in 

the expansion cabinet you have 

over 1.2 megabytes of storage on- 
line and supported by an 

unmodified PC DOS 1.1. 


More savings on these add-ons. 


Combo Card. Adds parallel 
printer, RS 252 asynchronous 
communications and clock 
calendar functions. Uses only 
one slot and includes RS 252 
cable — $279. 

Clock Calendar Card. Features 
seconds, minutes, hours, day of 
week, date, month and year. 
Battery backup maintains time 
and date even when system is 
turned off. Software compatible 
with PC DOS — $129. 
Prototype Card. 3.5 by 8 inch 
wirewrap area holds over 85-14 
pin dips — $29.95. 

64K Byte Hardware Print 
Spoolers. Internal spooler 
comes with parallel printer 
adapter. External version 
connects easily between 
computer and printer. Both 
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buffer 52 pages of print output 
and are user programmable — 
$599. 

Add-On Memory Card. Uses 64K 
dynamic RAM chips, with parity. 
All are expandable to 256K. 64K 
— $299, 128K — $3599, 192K — 
$499, 256K — $599. 

Monitors. High quality, reliable, 
12 inch green screen. NEC, 20 
MHz BW — $195, Amdek, 18 MHz 
BW and anti glare — $180. 
Printers. A variety of the newest 
Epson, NEC and Okidata printers 
available. Call for prices. 

48K Additional Ram. 27 chips 
plug easily into master PC board 
— $75. 

RGB Color Monitors. Includes 
cable and modification to include 


16 colors — intensity control. NEC 


(resolution 690 by 250) — $995, 
Amdek (560 by 240) — $899. 


SO YOU CAN DRIVE 
YOUR IBM PC 
CAPABILITIES WAY 


e Prom Blaster. Programs most 4K 
to 64K bit 24 PIN EPROMS. 
Complete with personality 
modules and read/write software 
— $149. 

e Apparat Game Diskette. 
Includes blackjack, othello, 
matches and spiralaraph — 
$24.95. 

Apparat will continue to develop 

add-on products for your IBM PC. 

And Apparat warrants and services 

all the products we sell. Call today 

to order any of the products listed 
here or to find out more 
information write Apparat, Inc., 

4401 So. Tamarac Parkway, Denver, 

CO 80237, (303) 741-1778. Dealer 

inquiries welcome. To order any 

product today call 


800/525-7674. 


IBM PC Is a trademark of IBM. 


-— га 
Шан ЧРД 


fae Apparat, Inc. 
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Listing 2: The procedures you must specify using the Quic-N-Easi language for the mailing-list application. In effect, you write this 
"program"; however, it is much shorter and simpler than an equivalent program written in an ordinary programming language. 
This application uses indexed sequential files and allows you to update existing records. 


10: * FUNCTION KEY PROCEDURE 


100: 
00: 
100: 
100: 
100: 
100: 
100: 10010 
100: 
100: 
100: 
100: 
100: 10020 
100: 


200: 
200: 
OQ: 
S00: 20010 
лоо: 
sog: 200-0 
тоо: 
200: 


A00: 
300: 
300: 
400: 
300: 
300: 
A00: 
400: 30010 
400: 
300: 
500: 
300: 30820 
400: 
300 : 
400: 


400: 
400: 
400: 
400: 
400: 40010 
400: 
400: 
400: 
400: 
400: 


PROC КЕҮӨ 
CLOSE 1 
SYSTEM 
END 

PROC KEYL 
UNLOCK ID 
HOMECLEAR 
END 


PROC GETRECORD 

IF ID GE 1 AND ID LE #00 THEN GOTO 10010 
ERROR "MEMBER ID NUMBER IS OUT OF RANGE: [1 - 2001" 
CLEAR ID 

RESUME 

END 

POSN 1 TO ID 

READ 1: 10020 

GET * FROM 1 

LOCK ID 

END 

UNLOCK ID 

END 


PROC LOAD 

OPEN "MEMLIST"::253975,1: 20010 

END 

MAKE "МЕМЦІБЅТ" 5,97. 10.9, 1: 20020 
END 

ERROR "CAN'T CREATE FILE" 

SYSTEM 

END 


PROC ENTER 

UNLOCK ID 

RESTART 1 

PUT ж TO 1 

WRITE i: 30010 

SECURE 1: 200070 

END 

ERROR "ERROR IN WRITING RECORD" 
CLOSE 1 

SYSTEM 

END 

ERROR “ERROR IN SECURING FILE" 
CLOSE 1 

SYSTEM 

END 


PROC CHECKDATE 

TF MONTH LT 1 OR MONTH GT 12 THEN GOTO 40010 

IF DAY LT 1 OR DAY GT 31 THEN 40010 

END 

ERROR "ERROR IN DATE FORMAT ~- USE MONTH/DAY/YEAR" 
CLEAR MONTH 

CLEAR DAY 

CLEAR YEAR 

NEXT MONTH 

END 
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Microprocessor 
Independent 
Program 
Library 


p Д 


THE UNIQUE CROSS-COMPILER FOR 
MICROPROCESSOR INDEPENDENCE 


With PLMX you are no longer restricted to any one microprocessor. 
PLMX is a flexible cross-compiler that generates code for the 8080/8085, 
Z-80, 1802, 6800/6802/6809, and 9900 microprocessors and executes 
under TEKDOS*, DOS/50*, CP/M**, and CP/M derivative operating 
systems. This flexibility enables you to convert your existing PL/M 
libraries into a Microprocessor - Independent Program Library. 


t 


PLMX implements the structured syntax of PL/M and produces assembly 
language source files which can be assembled for ROM-based applications. 


And PLMX offers the features you are looking for in a software develop- 
ment tool: portability, better program organization, more efficient manage- 
ment of large programming jobs and savings in programming time and 
money. Protect your software investment, contact Roger Carlson - TODAY. 
He'll tell you all about PLMX. 


b SYSCON 
ч CORPORATION 


4015 Hancock Srrasr rt San Daga CA 92110 
Phone [71 4] 292-PLMX 0 TWX[91 O} 335-1 660 


* TEKDOS and DOS/50 are trademarks of Tektronix, Inc 
** CP/M is a trademark of Digital Research, Inc 
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you'd like to use the program gen- 
erator to modify your generated pro- 
grams, rather than deal with them 
directly. Can you change one part of 
a program—for example, the report 
format or the screen input format— 
without having to go through the en- 
tire specification procedure again? If 
you change the data-file structure, 
will this change be automatically 
reflected in the programs using that 
file? Ideally, changes in one part of a 
program or file should be reflected 
automatically throughout. 

What kind of program is gener- 
ated? It varies from one product to 
another. The Last One produces a 
stand-alone BASIC program. The 
BASIC program is intended for use 
with your machine's built-in BASIC 
interpreter. Quic-N-Easi produces 
format files and procedures that can 


OO o CÓ NN: | 
Editing convenience 
may be the most 
Important 
aspect of a program 
generator. 


be executed only by the Quic-N-Easi 
run-time package. 

Each approach has advantages and 
disadvantages. When the final pro- 
gram is written in a standard lan- 
guage like BASIC, you have more 
flexibility in using it. If you know the 
programming language, you may be 
able to modify the program directly. 
On the other hand, programs such as 
Quic-N-Easi that use a run-time 
module may be considerably faster 
and more efficient than BASIC pro- 
grams; this applies to both program 
development and program use. 


Is a Program Generator for You? 

Even though a program generator 
has all the features l've mentioned, it 
still may not be for you. For one 
thing, many of the program gen- 
erators assume that you know pro- 
gramming. Some program generators 
require you to learn a specification 
language—usually quite simple. Us- 
ing such a language will require that 
you master at least a few elementary 


Performance Breakthrough... 


„ -- the CYBERDRIVE for the IBM Personal Computer 


13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVE' combines a full package of features. 

It offers new, higher performance levels, with an inte- 
grated business-oriented backup device. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic- 
ally—e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. 5 


© Copyright 1982 by Cybernetics Inc. АХ 
Prices and Specifications subject to change without notice. 


.. And don’t fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 


RM/COBOL? compiler-the micro industry standard. 

MBSI* RM/COBOL general business applications (derived 
from MCBA‘ minicomputer packages)... thousands 
in use... money back guarantee...source program 
license. 

CRT!" from Cybernetics (COBOL Reprogramming Tooll)- 
Program generator for RM/COBOL to ease pro- 
gram development and maintenance . . . an 

alternative to a Data Base System. 

CBASIC2* & CBASICB86* compilers... for aficionados of a 
useful BASIC. 


The software is available on a variety of industry-standard 
Operating Systems including CP/M*-MP/M5 (both 80 & -86), 
OASIS®, PCDOS, and UNIX’. Inquire for specific details and 
prices. 


Trademarks of: 1. Cybernetics. ine 2- Ryan-McFarland Com ^3. Micro Busmess Software. In. 
4. Min-Computer Business Applications Inc 5 Оюна! Research. inc 6: Phase One Systems. inc 7 Beli Laborat ones 


8041 NEWMAN AVE., SUITE 208 
v HUNTINGTON BEACH, CA 92647 
w 714/848-1922 
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The rather grandiose idea implicit in 
the product's name is that it will be the 
last program you ever need to buy. If 
that is indeed the case, the reason will 
probably be that you give up com- 
puting out of sheer frustration with 
The Last One. 

The Last One is written entirely in 
BASIC. It consists of dozens of sepa- 
rate program and data files comprising 
more than 175,000 bytes of code (on 
the Model II version). In terms of sheer 
program size, D. J. 'AI' Systems is cer- 
tainly giving you your money's worth. 
Of course, programs can't be rated 
solely in terms of cost per byte of code. 
Far more important is how useful the 
code is. 

The Last One is a fully menu-driven 
system; that means at ever y stage of its 
operation, the screen lists currently 
available options. For example, when 
you start the program, you see the 
main dispersal menu: 


Create program........ NU TET «1» 
Modify program.............. >2< 
MERE Hle.. aaa ays >3< 
External files............. a. <4> 
BERR dem PE. «5» 
Certify new disk.............. <6> 
Keturri:to ВА5]С.............. <7> 


Each time you select an option, The 
Last One must load the appropriate 
program and run it. This makes the 
system quite sluggish. Most of your 
time is spent watching the computer 
display the message "Please 
wait,..working.” Because of a complex 
hierarchy of menus, skipping from one 
activity to another (from, f or example, 
screen design to procedure specifica- 
tion) is tortuous if not impossible. 


‘Sample Use 


For generating routine data-entry 
applications (such as the mailing list 
described in the main article), The Last 
One is acceptable but cumbersome. 
You start by specifying exactly what 
information goes into the file. You 
assign a name to each field, describe 
the field (any characters, numeric 
only, or date-format data), and specify 
the field size. Having only three data 
types puts a larger burden on you to 
check data entries for valid informa- 
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The Last One 


tion; often you will need to ensure that 
the data falls into a much narrower 
category (compare with Quic-N-Easi). 
If you make a mistake, you can correct 
it by retyping all the information for 
the affected field. 

After describing the data, you set a 
"file pointer," which determines the 
position in the file where input/output 
will begin. This is probably the first 
place where previous computer knowl- 
edge is useful. 

Next you specify the program logic 
in two steps. Using a "flowchart crea- 
tion menu," you select the desired se- 
quence of operations for your pro- 
gram. Figure 2 shows the steps used to 
program the mailing-list application. 
When you're done with the flowchart, 
you have a very general description of 
the program logic. However, most of 
the work is yet to be done. 

The next phase is called "coding," 
and it's by far the most tedious. All the 
generalities of the flowchart must be 
turned into specific procedures. 
Wherever you have indicated a branch 
(change in program flow), you now 
specify the destination of the branch, 
referring back to the original flow- 
chart. Wherever you have specified 
"input from keyboard" in the flow- 
chart, you will now be prompted to 
design an input screen. The Last One 
doesn't have a full-featured screen 
editor, so you must locate the prompt- 
ing fields using row and column 
numbers. To change a completed 
screen, you must erase it and start all 
over. 

Wherever you have indicated calcu- 
lations, The Last One will ask you to 
specify them as formulas. Unfortunate- 
ly, you cannot use the field names but 
must resort to meaningless symbols 
like V1, V2, V3, etc. 

Outputting results is similar to key- 
board input: you specify the output 
format by relating data fields to 
various rows and columns on the 
screen. The Last One will go through 
the entire list of variables in your pro- 
gram and ask where each one of them 
is to be output, Typically, only a very 
few of them are desired as output. This 
means much needless effort. 

When the generalities have all been 
reduced to specifics, The Last One will 
generate a BASIC program. The final 


result will contain routines to handle 
keyboard and disk-related errors. You 
will be able to use the program (and 
associated data files) independently of 
The Last One. 

Should you ever want to modify the 
program, you'll probably want to use 
The Last One again, even if you know 
BASIC. The reason is that the 
generated program is completely un- 
documented. Variable names used 
have no meaning, and no explanatory 
remarks are embedded in the program. 
You can have a copy of the flowchart 
included at the beginning of the pro- 
gram, but that is too general to be real- 
ly helpful in program modification. It's 
easy to modify a flowchart, and 
generating the flowchart isn't difficult 
in itself. The hard part is modifying the 
coded program. Rather than changing 
a few parts and leaving the rest of the 
coding unchanged, you must painstak- 
ingly repeat the entire coding pro- 
cedure, 


Documentation 

The instruction manuals are tutorial 
and quite readable. One describes the 
package in general; the other describes 
specifics related to the machine you are 
using. The general manual takes you 
step by step through a simple mailing- 
list application, the best way to get you 
into the subject. However, the manual 
is not organized for easy reference. In- 
formation is scattered about in dif- 
ferent sections, and much information 
is too abbreviated. 


Summary 

The Last One does contain a con- 
siderable amount of embedded knowl- 
edge. It can generate a great deal of 
BASIC code given a few simple com- 
mands. Unlike other program genera- 
tors, The Last One doesn't require you 
to learn a specification language. It's a 
shame that the system isn't faster and 
easier to use. 

If you are willing to wade through a 
tedious maze of menus and specifica- 
tion procedures that may take hours, 
and if you refuse to learn BASIC or 
any other programming language, you 
can probably find a use for The Last 
One, especially if your application is to 
perform simple data storage and 
retrieval. . . . G. S. 
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How theTE55I make 
short workof long problems. 


Whenever you can solve 
complex problems quickly and 
accurately, you’re ahead of the 
game. And that’s exactly what the 
TI-55-I] does for you. By giving 
you 112 pre-programmed functions 
(like definite integrals), it allows 
you to take short cuts without 
losing accuracy. You'll accomplish 
a lot more in less time which 
means increased efficiency. 

With our T1-55-II you can 
tackle problems you thought could 
only be solved with higher-priced 
programmables. You're not only 

etting the standard slide rule 
unctions but also statistical capa- 
bilities. This way you can work 
out linear regressions, permuta- 
tions and combinations, just to 
name a few. 
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The ТЇ-55-П also gives you 
enough programmability to elimi- 
nate a lot s repetitive key punch- 
ing. Our Constant Memory "" 
keeps programs and data on tap, 
even when the calculator is turned 
off. So once you've entered a 
formula, you can simply put in the 
variables to get your solution. The 
Liquid Crystal Display shows your 


answers in standard, scientific or 
Ei pea notations — clearly 
and precisely. 

We also help you get the 
most out of your calculator with 
the Calculator Decision-Making 
Sourcebook. It gives you step- 
by-step examples of the best 
techniques used for solving mathe- 
matical, scientific and statistical 
problems. And we've included a 
special section on how to program 
your T1-55-II. 

So next time you're facing 
another time-consuming c 
problem, cut it down to 
size with the TI-55.1I. 


TEXAS 
INSTRUMENTS 


© 1982, Texas Instruments Incorporated. 


The instruction manual describes 
Quic-N-Easi as “an applications 
development language that dramatical- 
ly reduces development time and pro- 
duces more professional, clearer screen 
presentations." Compared to The Last 
One's hyperbole, this is a refreshingly 
modest and accurate description. 

To usethisproduct successfully, you 
will need to learn some programming 
concepts and the Quic-N-Easi lan- 
guage. That's going to take a while 
(anywhere from a day to a week or 
more). But once you've learned it, you 
have a tool that really can speed up the 
programming of common business ap- 
plications. (If you learn the advanced 
features, you can go far beyond run- 
of-the-mill data entry and retrieval ap- 
plications.) 

Quic-N-Easi consists of two pro- 
grams, the "format builder" and the 
“run-time | interpreter." The format 
builder lets you describe the data, set 
up screen formats, and specify proce- 
dures in the Quic-N-Easi language. The 
result of this effort is called a format 
file and is really your application pro- 
gram. The run-time program interprets 
the format file and, in so doing, per- 
forms the application. 

The striking features o f Quic-N-Easi 
are ease of editing and logical opera- 
tion. You work with only three 
"modes" or activities while creating a 
format file: building a format back- 
ground (designing the screen layout), 
defining the data fields, and specifying 
program procedures. It's simple to skip 
from one activity to another without 
losing work in either area. 


programming concepts and tech- 
niques. 

One final point seems obvious but 
is often missed: to use a program gen- 
erator effectively, you must fully 
understand the desired application. 
It’s no use, for example, trying to 
make a program generator produce a 
double-entry ledger system if you 
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Quic-N-Easi 


Sample Use 

To generate the sample mailing-list 
application (see main article), you start 
by defining the screen format. Quic-N- 
Easi has a screen editor that makes this 
easy: rather than referring to screen 
locations with row and column num- 
bers, you type the desired information 
right onto the screen. Next you locate 
operator-entry fields on the screen and 
specify what kind of data goes in each. 
There are nine categories of data, in- 
cluding various combinations of 
numbers, uppercase letters, and lower- 
case letters. This generous selection 
takes much of the burden of data 
checking from you during the pro- 
cedure specification stage: the com- 
buter will automatically ensure that 
valid data is entered from the key- 
board. 

Finally, you specify procedures to be 
executed immediately after each field is 
entered or after the entire screen form 
is filled. Listing 2 shows the procedures 
used to generate the mailing-list ap- 
plication. 

The Quic-N-Easi language is simpler 
than BASIC; nevertheless, it is a com- 
puter language. If it's your first, expect 
some difficulty. One good thing about 
this language is that you can always 
refer to your data in terms of names 
you choose, like ID, STREET, etc. 
This is true even when you're specif y- 
ing calculations to be performed on 
these fields. Only for internal calcula- 
tions do you have to resort to names 
like #50, #NO, and #B0. 

Disk input/output is another strong 
point of this product. In addition to se- 


know nothing about accounting. 
Even the mailing-list application re- 
quires that you have a good under- 
standing of the best way to store 
data. (How many characters should 
be allowed for the name field, address 
field, etc?) Manual systems are much 
more flexible than computer systems 
in these areas; you'll probably have 


quential and random-access files, 
Quic-N-Easi offers indexed sequential 
files, which enable your file update 
programs to operate with exceptional 
speed. (See section entitled "File 
Storage" page 42.) The mailing-list ap- 
plication was programmed using in- 
dexed sequential files. 


Documentation 

The instruction manual for Quic-N- 
Easi contains a self-teaching guide and 
a programmer's reference section. The 
self-teaching guide uses prepared for- 
mat files supplied with the software 
distribution disk and makes an effec- 
tive introduction to the system. 
Mastering the system is going to take 
quite a while, and the programmer's 
reference section will become useful as 
you begin to grasp the principles of 
operation. A handy reference card is 
also provided. 


Summary 

Quic-N-Easi will not free you from 
the task of programming. To make full 
use of it, you will need to understand 
fundamental principles of program- 
ming—as well as learn the Quic-N-Easi 
language. However, once you've 
passed these hurdles, Quic-N-Easi 
should help you to generate common 
business-application programs much 
faster than could be done using BASIC 
or other programming languages. And 
the level of expertise required to create 
a given application with Quic-N-Easi is 
lower than that required to create the 
same application in an ordinary lan- 
guage.... С. S. 


to do more specific planning than 
you're used to. 

One thing's for sure, Using an ap- 
plication generator will give you 
more appreciation for the work pro- 
grammers do. If using a program gen- 
erator takes so much effort, think 
about what programmers have to go 
through. m 
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High-Resolution 
Sprite-Oriented Color Graphics 


You don't need Logo to use 
for animation with the illusion of depth. 


A funny thing happened on my 
way to writing this article. Very rare- 
ly do I ever know what BYTE' 
monthly theme is when I am planning 
a project. The editors tell me, but I 
am always working on so many hard- 
ware projects simultaneously that I 
can't keep track. And I sometimes 
juggle my project schedule at the last 
minute. 

This time, three weeks before my 
deadline, I told Senior Editor Gregg 
Williams that I was designing a sprite- 
graphics interface for August. He re- 
minded me that the theme of the issue 
was Logo and that my project was a 
perfect enhancement to a Logo pack- 
age produced by Terrapin Inc. of 
Cambridge, Massachusetts. 

"What's Logo?" I thought to my- 
self, but not wishing to appear com- 
pletely ignorant, I took his word for it 
and sent my wire-wrapped prototype 
board to Leigh Klotz Jr. and Patrick 
Sobalvarro at Terrapin. It took them 
less than a week to devise ways to 
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Steve Ciarcia 
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Glastonbury, CT 06033 


control my sprite-graphics interface 
using the Logo language. 

Their help came just at the right 
time. Since I was struggling with us- 
ing assembly language to draw the 
pictures necessary for this article, I 
gratefully accepted a copy of the Ter- 
rapin MIT Logo language from them, 
along with the Logo routines they 
wrote to manipulate sprites. Using 
Terrapin's software, I quickly came 
to understand why Logo and a sprite- 
graphics interface are a natural com- 
bination. 


The key component is 
the TMS9918A 
Video Display 

Processor. 


But you don't have to have Logo to 
use the sprite-graphics board. You 
can approach this project either as a 
versatile color graphics interface that 
you can mold to fit your require- 
ments or as a sprite-graphics system 
for use with Terrapin MIT Logo. In 
either case, you will not be dis- 
appointed. 


The TMS9918A VDP 

The key component in this month's 
project is an integrated circuit from 
Texas Instruments, the TMS9918A 


sprites 


Video Display Processor (VDP). This 
chip offers features that are not, to 
my knowledge, found in any other 
graphics system. A summary of its 
capabilities is shown in table 1. 

The TMS9918A VDP is intended to 
be interfaced to a host microproces- 
sor through an 8-bit bidirectional 
data bus and three control lines. The 
VDP's output is a composite color 
video signal, which can be fed direct- 
ly into a video monitor or, with the 
addition of an RF (radio-frequency) 
modulator, to the antenna terminals 
of a television set. 

Up to 16K bytes of dynamic RAM 
(random-access read/write memory) 
can be attached directly to the VDP. 
This VRAM (video RAM), which 
contains the data that defines the 
graphics image to be displayed, is 
automatically refreshed by the VDP. 
The VRAM needs no direct connec- 
tion to the host computer. 

The host processor interacts with 
the 9918A by reading from or writing 
to its registers or the VRAM. The in- 
terpretation of the data flow is con- 
trolled by the states of the three con- 
trol lines. The timing of register and 
VRAM updates is asynchronous with 
the video output; thus the host pro- 
cessor can communicate with the 
VDP at any time. 
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. composite video output 
. four display modes: 


NO + WD — 


. display resolution of 256 by 192 pixels 

. 16 colors, including black and transparent 

. supports 16K bytes of separate video memory 

. real-time interrupt capability 

. 32 sprites for simulation of three-dimensional effects 


a. graphics | (256 by 192 dots— limited color) 
b. graphics Il (256 by 192 dots—extended color) 
C. text mode (24 lines of 40 user-defined characters) 
d. multicolor mode (64 by 48 low-resolution positions) 
8. external video and sync inputs 
9. automatic, transparent dynamic RAM refresh 


Table 1: Characteristics of the Texas Instruments TMS9918A Video Display Pro- 


cessor integrated circuit. 
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Figure 1: The TMS9918A 5 screen image can be envisioned as a set of overlapping dis- 
play planes sandwiched together. Image objects in planes figuratively closer to the 
viewer (the top layers of the sandwich) seem to be in front of objects on planes further 
away (the bottom layers of the sandwich). The top 32 sprite planes are in front of the 
pattern plane, the backdrop plane, and the external VDP (video) plane, which can con- 
tain a video image from almost any compatible external source. The 9918A combines 
the multiple image sources to form a single composite image. 


Distinctive Architecture 

The TMS9918A VDP displays an 
image on the screen that can be best 
envisioned as a set of overlapping dis- 
play planes sandwiched together, as 
shown in figure 1. This distinctive 
graphics architecture makes possible 
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the simulation of depth relationships 
between animated objects in the dis- 
play without the use of complex 
hidden-line algorithms. 

Image objects in planes figuratively 
closer to the viewer (the top layers of 
the sandwich) have higher priorities 


of visibility than the planes further 
away (the bottom layers of the sand- 
wich). When the objects on two dif- 
ferent planes attempt to occupy the 
same spot on the screen, the object on 
the higher-priority plane will be seen 
by the viewer. For an object on one of 
the lower-priority planes to be visi- 
ble, all planes in front of the object's 
plane (the higher-priority planes) 
must be transparent at that point. 

The top 32 planes are designated 
for the display of special graphics ob- 
jects called sprites, which I'll explain 
shortly. Behind the sprite planes is the 
pattern plane. The pattern plane is 
used for text and graphics generated 
in one of four color-display modes. 
This pattern plane works like a con- 
ventional single-plane, spriteless 
graphics system. The resolution 
varies depending on the display mode 
selected. 

Behind the pattern plane is the 
backdrop plane. Its area is larger than 
the other planes so that it can form a 
border around them. The backdrop is 
always either 1 of 15 solid colors or 
transparent. 

The last, rearmost plane is called 
the external VDP plane, which can 
allow one 9918A chip to overlay its 
display over the output of a second 
9918A. But the external VDP plane 
could contain a video image from 
almost any compatible external 
source such as a TV camera, a video- 
tape recorder, or another computer 
display, as long as the external source 
is synchronized to the 9918A’s Clock 
and Reset/Sync inputs. It might also 
be necessary to adjust the signal 
voltage levels. 

The four image sources (sprites, 
pattern plane, backdrop, and external 
input) can be combined to create a 
single composite image in the 9918A. 
In most applications, however, the 
9918A's external VDP input is not 
used, and the image is formed from 
the pattern, backdrop, and sprite 
planes. 


What Are Sprites? | 

А sprite is a graphics object of a 
specified pattern appearing on its 
plane in a position determined by a 
single coordinate pair specifying the 
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Figure 2: A possible application for sprites: displaying a graphics image of an automobile driving along a road through hilly country, 
past a field containing grass and a single tree, under a sky populated by clouds. 

The background, comprising the hills, grass, road, and sky, is "painted" on the pattern plane. Sprites 0 and 1 are set up with pat- 
terns representing the tree's foliage and trunk. The sections of the car are drawn using sprites 2 through 5. Finally, three clouds.are 
drawn using sprites 6 through 8. Each of the sprites can be made to move smoothly across the screen by continuously changing a 
2-byte address pointer in the sprite-attribute table. 

As sprites 2 through 5 (the car sprites) are moved past the position occupied by sprites 0 and 1 (the two tree sprites), the VDP selects 
the displayed pixel values at each point from the highest-priority plane that is not transparent at that point; therefore our view of the 
car is automatically blocked out as it passes behind the tree. 


sprite’s location on the screen in the 
horizontal and vertical axes. By 
changing this one set of coordinates, 
the sprite can be moved easily and 
quickly across the screen. 

Sprites come in two sizes: 8 by 8 
pixels (picture elements) and 16 by 16 
pixels; they can be expanded to 32 by 
32 pixels by using the magnification 
feature. Their resolution of move- 
ment is one pixel on the 192- by 
256-pixel viewing area. Each sprite 
plane contains exactly one sprite; all 
the plane’s area outside the sprite pat- 
tern is transparent. The sprite plane 
with the highest priority is identified 
as sprite 0, and the one with the 
lowest priority is sprite 31. 

The ease of programming complex 
graphic displays through the use of 
sprites is the most significant feature 
of the TMS9918A. 


Example of Sprite Use 

Let’s consider a possible applica- 
tion: displaying a graphics image of 
an automobile driving along a road 
through hilly country, past a field 
containing grass and a single tree, 
under a sky populated by clouds (see 
figure 2). Starting from the fore- 
ground, we see that there is a tree be- 
tween our point of view and the road- 
way. Naturally we expect the car to 
be obscured by the tree when passing 
behind it. And the car should obscure 
the background hills wherever it 
goes. 

This scene is set up on the 9918A as 
follows. The background, comprising 
the hills, grass, road, and sky, is 
“painted” on the pattern plane in a 
way similar to the use of any conven- 
tional display. 

Since the size of the sprites is 


limited and each sprite can be only 
one color, it sometimes becomes nec- 
essary to use multiple sprites to define 
a single entity in the picture. (When 
the entity is to be moved across the 
screen, all the sprites that form it 
must be moved at the same time.) So, 
following this plan, sprites 0 and 1 аге 
set up with patterns representing the 
tree’s foliage and trunk. The sections 
of the car (front and rear of the body 
plus the two visible tires) are drawn 
using sprites 2 through 5. Finally, 
three clouds (of slightly different 
colors) are drawn using sprites 6 
through 8. Sprite planes 9 through 31 
are left transparent. 


Animation Comes Easy 

Once the static display has been 
established, we can see why sprites 
are so useful in animating the display, 
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(1b) 


Photo 1: A step-by-step illustration of the use of sprites and the concept of plane priority. The yellow turtle (sprite 3) is 
programmed to pass from left to right past the green box (sprite 0), the blue box (sprite 1), and the red box (sprite 2). The 
transparent pattern plane and backdrop cause the background to be black. 


that is, causing parts of it to move. 
What would ordinarily be an exten- 
sive programming task is handled 
almost entirely in hardware by the 
9918A. 

Unlike spriteless systems, moving 
the car does not require that the soft- 
ware repaint the entire display pat- 
tern. Simply by continuously chang- 
ing a 2-byte address pointer in the 
sprite-attribute table in VRAM, each 
of the sprites can be made to move 


smoothly across the screen. 

In addition, as sprites 2 through 5 
(the car sprites) are moved past the 
position occupied by sprites 0 and 1 
(the two tree sprites), the VDP selects 
the displayed pixel values at each 
point from the highest-priority plane 
that is not transparent at that point; 
therefore our view of the car is auto- 
matically blocked out as it passes 
behind the tree. Similarly, if the 
clouds are different colors (perhaps 


white and gray) and made to pass 
each other, they will also appear to 
pass in front or behind in a pseudo- 
three-dimensional view. This hidden- 
view capability is provided in hard- 
ware and requires no special soft- 
ware, unlike conventional graphics 
systems. 


Additional Examples 
Photo sequences 1 and 2 are step- 
by-step illustrations of the use of 


Photo 2: Some priorities have been exchanged from photo 1: the shapes have been set up on a new permutation of planes. 
The green and red boxes remain sprites 0 and 2, respectively, but the turtle is now sprite 1 and the blue box issprite 3. The 
boxes now overlap in a different order; instead of the sequence green, blue, red, we now have green, red, blue. 
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(1d) 


The turtle is obscured from view as it passes from left to right past the three boxes, beginning in photo 1b. It isnot fully 
visible until it emerges again on the right in photo 1d. Since the three boxes reside on sprite planes of higher priority than 
the turtle's plane, the pixel values of the boxes take precedence in being displayed wherever the sprite shapes intersect. 
Also, the three boxes overlap according to their planes’ priorities. 


sprites and the concept of plane prior- 
ity. Both examples use four sprites, 
but the priorities of the planes used 
for each sprite shape are changed to 
demonstrate different effects. Three 
of the sprites are solid-color boxes, 
and one is a shape described as a tur- 
tle. The turtle is programmed to pass 
from left to right past the boxes. 

In photos 1a through 1d, the green 
box is sprite 0, the blue box is sprite 1, 
and the red box is sprite 2. The yellow 


turtle is sprite 3. No other sprites are 
involved, and the pattern plane and 
backdrop are transparent, resulting in 
a black background. 

You'll notice that the turtle is 
obscured from view as it passes from 
left to right past the three boxes, be- 
ginning in photo 1b. Since the three 
boxes reside on sprite planes of higher 
priority than the turtle’s plane, the 
pixel values of the boxes take prece- 
dence in being displayed wherever the 


sprite shapes intersect. Observe also 
that the three boxes overlap accord- 
ing to their planes’ priorities. The 
green covers the blue, and the blue 
covers the red. As for the turtle, it has 
the lowest priority and is not fully 
visible until it emerges again on the 
right in photo 1d. 

In photos 2a through 2d, some pri- 
orities are exchanged: the shapes have 
been set up on a new permutation of 
planes. The green and red boxes re- 


As the turtle (now sprite 1) passes from left to right, it passes in front of the red box (sprite 2) and the blue box (sprite 3), 
as shown in photo 2b, but it goes behind the green box (sprite 0), in photo 2c. 


————————————————————————Á— '——————————————————————A—————————————————————————————————————————— ән 
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Figure 3: The binary coding for an 8-by-8-pixel sprite pattern is stored in VRAM in the sprite-generator table in 8 bytes. Each bit in 
the pattern coding corresponds to one pixel in the displayed pattern. Wherever a 1 is stored in a pixel's pattern bit, the sprite will be 
colored; where the bit is a 0, the sprite will be transparent. Each sprite can be only a single color. 

Each sprite's attributes are stored in the 128-byte sprite-attribute table. Each set of attributes takes up 4 bytes. In each set of at- 
tributes, the first two bytes set the x,y coordinates of the sprite on the screen, referenced from the screen's upper left corner. The third 


attribute byte contains the sprite's 


's te 


name” (actually the low-order bits of the address of its segment of the sprite-generator table), and 


the fourth byte defines the sprite's color, according to the 4-bit color values given in table 2. 


Hexadecimal 


Value 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
А 
B 
С 
D 
E 
F 


Table 2: Four-bit binary codes used by 
the 9918A to specify the color of a pic- 


Color 


transparent 
black 
medium green 


light green 
dark blue 
light blue 


dark red 
cyan 
medium red 


light red 
dark yellow 
light yellow 


dark green 
magenta 
gray 


white 


ture element or color pattern. 
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main sprites 0 and 2, respectively, but 
the turtle is now sprite 1 and the blue 
box is sprite 3. The first feature of 
note is the reordering of the overlap- 
ping boxes. Instead of the sequence 
green, blue, red, we now have green, 
red, blue. 

As the turtle (now sprite 1) passes 
from left to right, it passes in front of 
the red box (sprite 2) and the blue box 
(sprite 3), as shown in photo 2b, but 
it goes behind the green box (sprite 0), 
as we see in photo 2c. The appearance 
is that it is passing among rather than 
behind the boxes. 

Boxes and turtles may not impress 
you very much in themselves, but re- 
member that no complicated hidden- 
line algorithms are needed to deter- 
mine pixel precedence, Everything 
I've demonstrated is done completely 
in hardware on the 9918A. The only 


software computation (other than in- 
itialy generating the sprites) is to 
change a 2-byte x, y coordinate pair to 
move the turtle. 

There is a restriction, however, on 
the number of sprites that may oc- 
cupy a single horizontal scan line in 
the video display raster: only four 
may do so simultaneously. If a fifth 
sprite is moved into a position such 
that part of its pattern is on the same 
line with parts of four other sprites, 
the conflicting parts of the lowest pri- 
ority sprite of the five will be made 
transparent on the display. Also, the 
number of the fifth sprite will appear 
in the 9918A's status register. 


Structure of Sprites 

There are two basic sizes of sprites: 
8 by 8 pixels and 16 by 16 pixels. The 
8- by 8-pixel sprite is more often used; 


the binary coding for its pattern is 
stored in VRAM in the sprite-genera- 
tor table (SGT) in 8 bytes, as shown 
in figure 3. The larger 16- by 16-pixel 
sprite requires 32 bytes for storage of 
its pattern coding. 

Each bit in the SGT pattern coding 
corresponds to one pixel in the dis- 
played pattern. Wherever a 1 is 
stored in a pixel's pattern bit, the 
sprite will be colored; where the bit is 
a 0, the sprite will be transparent. 
Each sprite can be only a single color. 

Either size sprite may be enlarged 
(magnified) by a factor of 2 under 
software control; the magnification 
factor (1 or 2) is global, affecting all 
sprites. The display produced for the 
priority demonstration of photo se- 
quences 1 and 2 consisted of 16- by 
16-pixel sprite shapes made from 8- 
by 8-pixel sprites magnified to be 
twice as big as normal. 

Each sprite's attributes (values that 
determine the characteristics of color, 
coordinate position, and SGT pattern 
location) are stored in the sprite-attri- 
bute table, or SAT, in VRAM. Each 
set of attributes takes up 4 bytes; to 
support 32 sprites, the table must be 
128 bytes long. To find the storage 
location of a particular sprite's at- 
tributes, we merely take the sprite's 
number, multiply it by 4, and add the 
result to the base address of the 
sprite-attribute table, which is stored 
in the 9918A's register 5. 

In each set of attributes, the first 
two bytes set the x,y coordinates of 
the sprite on the screen, referenced 
from the screen's upper left corner. 
The third attribute byte contains the 
sprite’s "name" (actually the low- 
order bits of the address of the sprite's 
SGT segment), and the fourth byte 
defines the sprite's color, according to 
the 4-bit color values given in table 2. 


Not Only Sprites 

In addition to sprites, the 
TMS9918A VDP is capable of consid- 
erable graphic feats using only the 
pattern plane, which operates in any 
of four display modes. Not all modes 
use the full 16K-byte memory capaci- 
ty that the 9918A is capable of sup- 
porting. The display mode and mem- 
ory allocation are selected by setting 
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Photo 3: A Graphics-II-mode display combined with sprites, showing a 
simulation of some analog sensor meters, The pattern plane contains the meter 
scales and alphanumeric labeling, while the pointers within the meter scales 
are sprites, which are easily moved to represent changes in the measured quan- 


tities. 


bits in the VDP's registers. Let's look 
at some of these other methods of 
display. 


Graphics I Mode 

In the Graphics I mode, the screen 
is divided up into a grid of pattern 
positions arranged in 24 rows of 32 
columns: a total of 768 positions. 
Each pattern position contains 64 pix- 


Se > т c E -—X9 CO ee ee 
The ease of 
programming complex 
graphic displays 
through use of the 
sprites is the most 
significant feature of 
the TMS9918A. 


els arranged in 8 rows of 8 columns. 
The contents of the pattern-generator 
table (PGT) in VRAM determine 
what is displayed in these pattern 
positions, and the pattern-color table 
(PCT) defines the colors associated 
with them. 

In Graphics I mode, up to 256 dif- 
ferent patterns can be stored; any one 
of these can be used in any of the 768 
pattern positions, and each pattern 


can contain two of fifteen possible 
colors. The patterns can be alphanu- 
meric characters or small sections of a 
large display picture, disassembled as 
if it were a jigsaw puzzle. 

The pattern definition in the pat- 
tern-generator table consists of an 
8-byte segment of memory; each bit 
in the segment corresponds to one 
pixel in the 8 by 8 matrix; the first 
byte is the top row of the matrix, and 
the second byte is the second row, 
etc. The colors to be used in a given 
pattern are determined by the two 
4-bit values stored in the pattern's 
color byte in the pattern-color table; 
binary 1s and Os are set in the pattern- 
generator table to turn on one color 
or the other for each pixel in the pat- 
tern. 


Graphics II Mode 

The Graphics II mode is similar to 
the Graphics I mode except that it 
allows 768 separate pattern defini- 
tions instead of only 256. In addition, 
instead of only two colors within 
each 8- by 8-pixel pattern block, 
Graphics II mode allows two colors 
to be defined separately for each byte 
in the pattern block, so potentially 
sixteen colors could appear in a single 
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Figure 4: A schematic diagram of the E-Z Color Graphics Interface. Very few components are needed to connect the TMS9918A to 
the computer's electrical bus; most of the integrated circuits are simply memory components used as the 9918A's VRAM. 


block. As you might expect, this 
mode uses more memory, potentially 
as much as 12K bytes of VRAM. 

By allowing 768 distinct patterns 
for the 768 available pattern loca- 
tions, the Graphics II mode equals the 
image capacity of the widely used 
conventional 256- by 192-pixel dis- 
plays. Virtually any scene pictured in 
the Apple II high-resolution graphics 
mode, for example, can be recreated 
on the pattern plane of the 9918A. 
With a little additional application 
programming to set register pointers 
and load the pattern and color tables, 
the Graphics II mode can exactly syn- 
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thesize the point- and line-plotting 
functions of conventional graphics in- 
terfaces, And you still can use the 
sprites, 

Photo 3 is an example of a Graph- 
ics-II-mode display combined with 
sprites, showing a simulation of some 
analog sensor meters, The pattern 
plane contains the meter scales and 
alphanumeric labeling, while the 
pointers within the meter scales are 
sprites, which are easily moved to 
represent changes in the measured 
quantities. Since there is no screen re- 
writing required to move the dial 
pointers, there is absolutely no 


flicker, and the pointer placement is 
an easily calculated x displacement. 


Multicolor Mode 

The Multicolor mode is essentially 
a low-resolution graphics mode. In it, 
the screen is divided into 3072 blocks, 
each measuring 4 by 4 pixels, in a 
48-line by 64-column format. The 
color of each block can be any of the 
fifteen colors or transparent. 


Text Mode 

In the Text mode, the screen is 
divided into a grid measuring 24 lines 
by 40 columns of pattern positions, 
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The circuit shown is intended for use with an Apple II computer, with the circuit board plugged into a slot on the motherboard 
(usually slot 4), but other versions of the circuit for S-100-bus computers and the IBM Personal Computer are under development. 
The E-Z Color Graphics Interface may also be adapted for use with other computers. 


each of which measures 6 by 8 pixels. 
TheText mode is intended for display 
of alphanumeric characters rather 
than graphics patterns. There can be 
up to 256 unique character patterns 
defined at a single time to fill the 960 
pattern positions. The sprite planes 
are not available in Text mode. (If 
you need both sprites and text simul- 
taneously, you can generate character 
patterns in the Graphics I mode if you 
don’t mind a slightly shorter line 
length than in the Text mode.) 

The character set is stored in the 
pattern table in VRAM. Since the 
cells measure 6 by 8 pixels, the char- 


acters should occupy a 5- by 7-pixel 
format to allow some space between 
characters. By properly setting the 
register pointers, it is possible to have 
the table addresses for the character 
patterns equal the characters’ ASCII 
(American Standard Code for Infor- 
mation Interchange) values, which 
makes character generation easy. 


Use of Memory 

While the 9918A project I built has 
16K bytes of VRAM, not all modes 
use that much. A typical application 
that uses only two colors with 256 
unique 8- by 8-pixel patterns and 32 


sprites would take less than 4K bytes 
of VRAM. By providing 16K bytes of 
VRAM with the 9918A, I found that I 
often had room to store four com- 
plete displays; the VDP can switch 
between them by simply changing 
pointers in the registers. 


E-Z Color Graphics Interface 
Figure 4 is the schematic diagram of 
my project for this month, which I 
call the Circuit Cellar E-Z Color 
Graphics Interface. The design is a 
typical 9918A color graphics interface 
in that it is interfaced to a microcom- 
puter bus with a minimum of compo- 
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Photo 4: The Circuit Cellar E-Z Color Graphics Interface; a prototype printed-circuit board is shown. This typical 
TMS9918A color graphics interface is interfaced to the Apple II microcomputer bus with a minimum of components. 


nents. A prototype printed-circuit 
board is shown in photo 4 

This particular design has been 
configured for use with an Apple II, 
yet its signals are compatible with 
those used in many other computer 
systems. If you are willing to add a 
40-pin connector and do some hand- 
wiring, you can use this board with 
some other kind of microcomputer. 

The circuit requires an 8-bit bi- 
directional data bus, one address line 
(typically AO), and the two control 
signals Read Enable (CSR) and Write 
Enable (CSW). For operation with the 
Apple II, these signals are formed by 
logically combining the Apple’s DS 
(Device Select) and R/W (Read/ 
Write) lines. The two control signals 
are known by different names in 
other computer systems, but their 
functions are generally compatible. 
Two additional lines, INT (Interrupt) 
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and Reset/Sync, are shown as 
jumper connections. They are avail- 
able for various optional enhance- 
ments, such as interrupt-driven 
animation or synchronization with 
external video sources. 

By the time you read this article, I 
shall have completed the designs for 
S-100-bus and IBM Personal Com- 
puter versions of the E-Z Color inter- 
face. Check with the parts source 
given at the end of the article for 
availability. 


Assembly-Language Sprite Use 

As I alluded before, the 9918A is 
initialized by loading values into con- 
trol bits and address pointers in eight 
write-only registers. Drawing and 
moving sprites across the screen is 
simply a matter of choosing the prop- 
er register parameters and changing 
the pointers. 


Listing 1 on page 68 is a program 
that demonstrates the routines needed 
to display and move sprites. The pro- 
gram is written in 6502 assembly lan- 
guage to run on an Apple II computer 
equipped with the E-Z Color Graph- 
ics Interface, installed in mother- 
board slot 4 at hexadecimal address 
CoCo, 

The first requirement is to initialize 
the eight registers and clear the 
VRAM. In this example the 9918A is 
set to the following operating specifi- 
cations: Graphics П mode, external 
video input disabled, and 16- by 
16-pixel sprites, with selectable mag- 
nification to twice the normal size (32 
by 32 pixels) under keyboard control. 

When the program starts, four dif- 
ferent sprites are displayed, as shown 
in photo 5. You can change the dis- 
play as follows. When you press the 
M key, the sprites’ position coor- 


dinates are incremented and the 
sprites move. Pressing the O key and 
then a hexadecimal digit 1 through F 
will set one of the fifteen background 
colors or transparency (shown). 
Pressing the left- or right-arrow keys 
will vary the sprites’ size between 16 
by 16 and 32 by 32 pixels. 

If you are ambitious, one possible 
exercise is to add more sprites to this 
program. Photo 6 shows how compli- 
cated things get when we have 24 
sprites. 


Logo Sprite Use 

If you don’t care to concern your- 
self with the intricacies of assembly 
language, you may choose to use rou- 
tines written in Terrapin’s version of 
MIT Logo to control the E-Z Color 
graphics. 

Terrapin Logo normally uses a sin- 
gle video monitor for all its display 
functions: text listings and line draw- 
ing. The colors available are limited 
to the six supported by the Apple's 
high-resolution graphics mode. When 
the E-Z Color Graphics Interface is 
installed, the regular display screen is 
still used for text display and the 
regular turtle graphics; the E-Z Color 
board must be connected to a second 
color video monitor for its display to 
be simultaneously visible. Photo 7 on 
page 68 shows the two-monitor set- 
up. (If you don't need to see both dis- 
plays at once, you could set up a 
switch to select the video output of 
one source or the other for display on 
a single monitor.) 

The Logo procedures developed by 
Leigh and Pat implement user com- 
mands to specify the characteristics of 
each sprite; these commands include 
SETSHAPE, SETCOLOR, and SXY 
(for "set x,y position"). If you like, 
you can map out your own sprite 
shapes and incorporate them into the 
routines, but some predefined pat- 
terns, shown in photo 8, are pro- 
vided. (People from Terrapin seem to 
like turtle shapes.) 

The photo sequences 1 and 2 used 
earlier to demonstrate sprite planes 
were done using a Logo program. For 
example, the three boxes (shown in 
photo 9) are drawn in Logo using the 
following groups of simple state- 


ments: 
Text continued on page 80 


| Wd m 


Photo 5: Display of four sprites produced by the 6502 assembly-language pro- 
gram of listing 1. The user can change the display in the following ways. Press- 
ing the M key causes the sprites to move. Pressing the O key and then a hexa- 
decimal digit 1 through F sets one of the fifteen buckground colors or 
transparency (shown). Pressing the left- or right-arrow keys varies the sprites' 
size between 16 by 16 and 32 by 32 pixels. 


Photo 6: The display can get complicated when 24 sprites are visible. 
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Photo 7: When the E-Z Color Graphics Interface is installed in the Apple II, the regular display screen is still used for Ter- 
rapin MIT Logo's text display and turtle graphics; the E-Z Color board must be connected to a second color video monitor 
for its display to be simultaneously visible. 


Listing 1: Program written in 6502 assembly language to run on an Apple IIl computer equipped with an E-Z Color Graphics Interface 
installed in motherboard slot 4. 


LINE# LOC CODE 


0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 


0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
1000 
1000 
1000 


1000 A087 
1002 А207 


LINE 


a ча tå ъй BO ча 


**XXzEREEEKEREKERERREE 


1004 BDC610 INITI 
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H nuum I 


k= 


*** VIDEO DEMO *** 


К‏ ا ا ا ا اا ا ا ا ا ا ا ا ی ا ا ی ا ا ا ی ا ا ی ا ا ی ا اا ا ل ا ا ا ی ی ی ا ا ا ا اا ا ا ای ل ا ا ا ا ا عا ا ا ا ا ا ا 


$40 ¿SLOT = NO. X 10 HEX 

$C000 ;APPLE KEYBOARD DATA 

$C010 ;KEYBOARD DATA CLEAR 
$C081+SLOT ;VDP REGISTER 

$C080+SLOT ;VDP RAM 

$1000 ; PROGRAM STARTING ADDRESS 


INITIALIZE VDG 


LDY #$87 :REGISTER SELECT 
LDX #$07 :INITIALIZE COUNTER 
LDA ITAB,X :LOAD INIT TABLE 


kkkkkkkkkkkkkkkkkkkkkkkkk 


Photo 8: The Logo procedures developed at 
Terrapin Inc. provide you with commands 
such as SETSHAPE, SETCOLOR, and SXY. 
You can тар ‘out your own sprite shapes 
and incorporate them into the routines, but 
some predefined patterns are provided, in- 
cluding a box, a rocket, a turtle, and a block. 


Listing 1 continued: 


1007 
100А 
100B 
100C 
100E 
100E 
100E 
100Е 
1010 
1012 
1015 
1017 
1019 
101С 
101D 
101F 
1020 
1022 
1022 
1022 
1022 
1024 
1026 
1029 


209F10 


| 


Photo 9: Each of the three boxes is drawn and placed in position with 
only four Logo statements. 


JSR SREG ;WRITE TO VDP 
DEY ;DECREMENT REGISTER 
DEX ;DECREMENT COUNTER 
BNE INITI ; DONE? 
skkkkkkkkkkkk*kk CLEAR ALL MEMORY **kkkkkkkkkkkkkkkkkkkkkkk 
LDY #$40 ;BYTE2 ADDRESS SET UP 
LDA #500 ;ВҮТЕ1 ADDRESS SET UP 
JSR SREG WRITE TO VDP 
LDX #5С0 ;COUNTER HIGH BYTE 
NEXF LDY #500 ;COUNTER LOW BYTE 
FILL STA VDATA ;WRITE TO VDP RAM 
INY ; INCREMENT LOW COUNTER 
BNE FILL ; LOW COUNTER FULL? 
INX ;INCREMENT HIGH COUNTER 
BNE NEXF ; HIGH COUNTER FULL? 
f 
S**&***** LOAD SPRITE ATTRIBUTES XX 0 k kkk kkk k kkk k kk 
LOOP LDY #547 ;BYTE2 AT 0700 HEX 
LDA #500 ;BYTEl ADDRESS SET UP 
JSR SREG WRITE TO VDP 
LDX #500 ; INITIALIZE COUNTER 


Listing 1 continued on page 70 


August 1982 © BYTE Publications Inc 69 


Listing 1 continued: 


LINE# LOC 


0045 
0046 
0047 
0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 
0056 
0057 
0058 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0079 
0080 
0081 
0082 
0083 
0084 
0085 
0086 
0087 
0088 
0089 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 
0098 
0099 
0100 
0101 
0102 
0103 


102B 
102E 
1031 
1032 
1933 
1035 
1037 
1037 
1037 
1037 
1039 
103B 
103E 
1040 
1043 
1046 
1047 
1048 
104A 
104C 
104C 
104C 
104C 
104F 
1051 
1053 
1056 
1058 
105B 
105B 
105B 
105B 
105E 
1060 
1062 
1065 
1067 
1069 
106C 
106E 
1070 
1073 
1075 
1077 
107A 
107A 
107A 
107A 
107D 
107Е 
1081 
1084 
1087 
108А 
108D 
1090 
1093 
1096 
1099 


CODE 


BDCE10 
8DCOCO 
E8 

8A 
C910 
DOF4 


A040 
A900 
209F10 
A200 
BDDE10 
8DCOCO 
E8 

8A 
C980 
DOF4 


ADOOCO 
E9CF 
D008 
20A610 
A087 
209F10 


ADO0OCO 
C988 
D00A 
ADC710 
29FE 
A081 
209F10 
C995 
DOOA 
ADC710 
0901 
A081 
209F10 


ADOOCO 
C9CD 

D018 

EECE10 
CECFIO 
EED210 
EED310 
CED610 
CED710 
CEDA10 
EEDB10 


LINE 


NEXA 


ча t we 


NEXTS 


C 


a 
f 
. 
8 
а 
ғ 

С 


ОМЕ 


pkkkkkkkkkkkkkkkkkk MOVE SPRITES 


MOVE 


2C10CO JUMP 
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BACK 


SIZE 


LDA 
STA 
INX 
TXA 
CMP 
BNE 


KKKKKKKKKK 


LDY 
LDA 
JSR 
LDX 
LDA 
STA 
INX 
TXA 
CMP 
BNE 


kkkkkkkkkkkkk 


LDA 
CMP 
BNE 
LDA 
AND 
LDY 
JSR 
CMP 


BNE 


LDA 
ORA 
LDY 
JSR 


LDA 
CMP 
BNE 
INC 
DEC 
INC 
INC 
DEC 
DEC 
DEC 
INC 
BIT 


ATAB,X 
VDATA 


#510 
МЕХА 


LOAD SPRITE PATTERNS 


#540 
#500 
SREG 
#S00 
PTAB,X 
VDATA 


+580 
NEXTS 


KBD 
#SCF 
CSIZE 
LOADN 
#587 
SREG 


*ckckckckckckck kc kk k k k kk kk*k 


KBD 
#988 
ONE 
ITAB+1 
#$FE 
#$81 
SREG 
#595 
MOVE 
ІТАВ+1 
#501 
#581 
SREG 


KBD 
#SCD 
JUMP 
ATAB 
ATAB+1 
АТАВ+4 
АТАВ+5 
ATAB+8 
ATAB+9 
ATAB+ $C 
ATAB+$D 
KSTRB 


CHANGE BACKGROUND 


CHANGE SIZE 


; LOAD ATTRIBUTE 
; STORE TO VDP RAM 
; INCREMENT COUNTER 


; TEST COUNTER 


; DONE? 


kkkkkkkkkkkkkkkkkkkkkkkkk 


;BYTE2 АТ 0000 HEX 
;BYTEl ADDRESS SET ОР 
;WRITE TO VDP 

; INITIALIZE COUNTER 
;LOAD PATTERN BYTE 

; STORE TO VDP RAM 

; INCREMENT COUNTER 


; TEST COUNTER 


; DONE? 


;TEST FOR 


: "O0" KEY 


kkkkkkkkkkkkkkkkkkkkkkkkk 


INPUT 


;TO SET BACKGROUND COLOR 
;READ KEYBOARD 

;BYTEl REGISTER 7 

;STORE TO VDP 


kkkkkkkkkkkkkkkkkkkkkkkkk 


;TEST FOR LEFT ARROW 
;MAGNIFICATION X 1 


;LOAD REGISTER 1 
;MASK 0 ON LSB 

:BYTEl REGISTER 1 
;STORE TO VDP 

; TEST FOR RIGHT ARROW 
;MAGNIFICATION X 2 
;LOAD REGISTER 1 
;MASK 1 ON LSB 

;ВҮТЕ1 REGISTER 1 
;STORE TO VDP 


: MOVE? 


sTEST FOR 


; SPRITEO 
; SPRITEO 
:SPRITEI 
e SPRITEI 
: SPRITE2 
; SPRITE2 
; SPRI TE3 
e SPRITE3 


*ckockok kock kk kk kk kk kk kk kk kk kk 


"M" KEY 


RIGHT 


;CLEAR KEYBOARD 


Listing 1 continued on page 72 
Circle 416 on inquiry card. yp 


Verbatim Datalife™ flexible 
disks now come ina bold, 
new storage box. But more 
important, they now come to 


you with a five year warranty? 


We can give you a war- 
ranty this long because we're 
confident the way we make 
Datalife disks will make 
them perform better, last 
even longer. 

All of our Datalife disks 
feature seven data-shielding 
advances for greater disk 
durability, longer data life. 
To protect your data from 
head-to-disk abrasion. To 
shield your data against loss 
due to environmental condi- 
tions. To insure a longer 
lifetime of trouble-free data 


recording, storage and 
remeval 7 к ' 

Every Datalife disk is 
extensively tested under the 
most extreme conditions. 
Critically-certified to be 100% 
error-free. Assuring you an 
added margin of perfor- 
mance, no matter what the 
operating conditions. 

And we back it up with 


a five year wan ыр, ive 
times longer than the in- 
dustry standard. Because 
Verbatim is the standard 
of excellence. 

For flexible disks you 
can depend on-a lot longer 
-call (800] 538-1793. 

In California, or outside 
the U.S. call (408) 737-7771 


collect for the name of your 
Verbatim dealer. 

If you want longer data 
life, keep all your data on 
Verbatim Datalife. Our name 
is the promise. Our warranty 
is the proof. 


Listing 1 continued: 


LINE# LOC CODE 


0104 
0105 
0106 
0107 
0108 
0109 
0110 
0111 
0112 
0113 
0114 
0115 
0116 
0117 
0118 
0119 
0120 
0121 
0122 
0123 
0124 
0125 
0126 
0127 
0128 
0129 
0130 
0131 
0132 
0133 
0133 
0133 
0133 
0134 
0134 
0134 
0134 
0135 
0136 
0136 
0136 
0136 
0137 
0137 
0137 
0157 
0138 
0138 
0138 
0138 
0139 
0139 
0139 
0139 
0140 
0141 
0141 
0141 
0141 


109C 
109Е 
109Е 
109F 
109Е 
109F 
10A2 
10А5 
10А6 
10А6 
10А6 
10А6 
10А9 
LOAC 
lOAE 
lOBl 
10B3 
l0B5 
10B7 
10ВА 
10BC 
10BD 
10C0 
10C1 
10C3 
10C5 
10C6 
10C6 
10C6 
1GC6 
10C7 
10C8 
10C9 
10CA 
10CB 
10CC 
10Ср 
10СЕ 
10СЕ 
10СЕ 
10D0 
10D1 
10D2 
10D3 
10D4 
10D5 
10D6 
10D7 
10D8 
10D9 
10DA 
10DB 
10DC 
10DD 
LODE 
lODE 
1OEO 
10Е2 
10Е4 


4C2210 


8DC1CO0 
8CC1CO0 


60 


2C10C0 
2С00С0 


lOFB 


ADOOCO 


29F0 
C9CO 
F006 


ADO0OCO 


290F 
60 


ADOOCO 


18 
6909 
290F 
60 


02 
C2 
01 
80 
01 
OE 
00 
01 


40 
60 
00 
03 
60 
60 
04 
07 
40 
80 
08 
0B 
60 
80 
0С 
OF 


FF80 
8080 
8080 
8080 


LINE 


JMP LOOP ;JUMP TO START 


е 
f 
. 
f 


okKKKKKKKEKK kkkkkkkkkkkkkkkkkkkkkkkkk 


STORE VIDEO REGISTERS 


, 

SREG STA VREG ; STORE BYTEI 
STY VREG ; STORE BYTE2 
RTS ; RETURN 


i 
kk kA A kA kk kkk A *ckckckokok kokck kok kokok kk k kk ek kk 


LOAD KEYBOARD INPUT 


LOADN BIT KSTRB :CLEAR KEYBOARD 
WAIT BIT KBD ;TEST KEYBOARD 
BPL WAIT ;15 KEY PRESSED ? 
LDA KBD 
AND #SFO “TEST IF NUMERICAL INPUT 
CMP #5С0 
BEQ LETER 
LDA KBD 
AND #SOF :MASK OFF HIGH NIBBLE 
RTS : RETURN 
LETER LDA KBD 
CLC 
ADC #509 :CONVERT INPUT TO HEX VALUE 
AND #$0Е :MASK OFF HIGH NIBBLE 
RTS ; RETURN 
TSEC TTT TTT TT TTT TT Tt КЖ Ж TABLES kkk 
ITAB .BYT $02,$C2,$01,$80 > INITIALIZE TABLE 
.ВҮТ S01,S0E,S00,S01 
ATAB .BYT $40,$60,$00,$03 :SPRITE 0 ATTRIBUTE 
.BYT $60,$60,$04, $07 :SPRITE 1 ATTRIBUTE 
.BYT $40,$80,$08,S0B ; SPRITE 2 ATTRIBUTE 
.BYT S60,S80,S0C,SOF :SPRITE 3 ATTRIBUTE 
PTAB .DBY SFF80,$8080,S$8080,S$8080 ; SPRITE 0 PATTERN 


Listing 1 continued on page 76 
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Write 100 percent of 
your code— including 
МО control statements— 
in high-level language 
for most applications. 


These six languages have beentai- 
lored especially for RCA CMOS micro- 
processors and Microboards. 

BASIC 1. 

e Compiler/interpreter. 

e Develop program using interpreter 
and compile for code compactness ín 
target system. 

BASIC2. 

e Extended BASIC interpreter with uP 
|/O control statements. 


Micro Concurrent 


PASCAL 


пишип iN 


MN 
rN, T mim 
| ОМ ^n fie mmm, 


afa єр : 


_ "ел TE i 


e Floating point math, string variables, 
multi-dimensional arrays. 

BASIC 3. 
e ROM-BASIC interpreter runs on low- 


cost Microboard Development Systems. 


e Run-time, auto-start interpreter ROM 
option available (alsofor BASIC 2). 
Micro Concurrent PASCAL” 
e Forreal-time multi-tasking 1802 and 
Microboard applications. 
e Cross-compliers available for most 
computers. 
e ROM-able 1802 p-code interpreters, 
with and without floating point. 
e Also available on CompuServe time- 
sharing service. 
PLM-1800. 
e 1802 microprocessor dialect of PL-1. 


pana 


^ ntA 


— — 


— 


a LIT eid 
пел. d 


RCA Microboards 
speak your language. 


e Structured language. 
e Huns on RCA development systems. 

MACROASSEMBLER. 

e Nested macro capability lets you de- 
fine your own instructions. 
e Parameter substitution. 
e Conditional and repetitive assembly. 

In plain English: whatever your uP or 
Microboard application, we ve made it 
easier than ever to program. 

You can get started now with one of 
our development systems. The price of 
the low-cost system is only $499?" 

Contact any RCA Solid State sales 
office, representative or distributor. Or 
call (800) 526-3862. 


*Tradename of Enertec, Inc. 
**Optional US. distributor resale. 


RCA Solid State headquarters: Somerville, NJ. Paris. Landon. Hamburg. Sao Paulo. Hong Kong. 


Circle 355 on inquiry card. 
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COMPUVIEW'S CP/M-86 GIVES YOU WHAT IBM CANT 


increased 
Productivity 


Innovative features which dramatically 
increase productivity include built-in 
horizontal scrolling for up to 254 
columns and screen line editing, which 
lets you extensively edit or re-enter any 
command line on the screen for 
CP/M-86 and application programs. 
Previously only available on mainframe 
computers, this greatly reduces the 
amount of re-typing necessary due to 
mis-typed or repeated commands. Long 
strings of commands can also be repeat- 
ed with a few keystrokes. lts almost like 
having a built-in full screen editor for 
every program you use. And with 25% 
more disk capacity you will be swapping 
disks a lot less. 


We Don’t Lock You In 


We can read and write not only IBM 
CP/M-86 disks, but also IBM MSDOS 


Feature 


Status Line 


File Capacity 


HorizontalScrolling . 
Screen Line Editing 

Page Control 
Emulate Popular Terminals 
‘Smart CRT Functions .... 


Read/Write IBMMSDOS Disks 
Serial File Transfer | 
SupportMon-IBMHardware .. 
Menu Driven Configuration 
Programmable Function Keys 


Serial and Parallel Printers 


CP/M-86forIBMPC 


Compare CompuView with IBM CP/M-86 


IBM 

sas No 
. No 

. No 

‚ No 
No 

l^. 748 
. No 
No 

No 

| . Yes 
| r 1 ; Yes 
Yes 

. 154K 


Т $285 


and many other CP/M double density 
disks. And files may be transferred with 


QuadDensityDriveVersion . $350 
Winchester DiskVersion . ... $425 


other CP/M and CP/M-86 computers via Onl $20 "i 

the serial port. The screen driver with BO аео | era for 

IM ali and horizontal dd m VEDIT-86 With Above y BM PC 
Been eee popular terminas: Dutch access $125 Tandon quad density, doublesided 


Of course we're software compatible with 
IBM and have a superset of their features. 
And you may even find our manual to be 
better than IBM's. 


No Software Shortage 
Most CBASIC programs will run perfectly 
with our CP/M-86 and CBASIC-86. Even 
most programs compiled with CBASIC 
8080 will run with CBASIC-86. And 
Pascal-MT is available too. Remember, 
we emulate most CRT terminals. 


V-COM DISASSEMBLER 
Labels, ASCII, Exceptional Speed 


No other Z80 CP/M disassembler produces understandable 
source code as quickly as V-COM. It is INTEL and ZILOG 
compatible, and features easy to read code with a cross refer- 
ence table. Best of all, it can create source code with user 
defined labels, storage areas and ASCII strings. V-COM is ex- 
ceptionally fast and can disassemble a typical 12K .COM file 
into a 76K.ASM file, containing 7500 lines of sourcecode,and 
a 33K cross reference file in under two minutes with 8" SD 
floppies. (About five times faster than others). 

The unique user created information files let you specify 
labelsfor 8and 16bitvalues andthelocation of storage areas, 
tables and ASCII strings. The disassembled code can be sent 
to the console, the disk and the printer, or any combination 
at once. 


This version of VEDIT has hori- 
zontal scrolling up to 254 columns 


drive gives /82K file capacity. Fits 
into IBM PC as drive B or connect 


two extemally as drives C and D. 
Requires CompuView CP/M-86. 


Easyto install. а... 19450 


Complete extemal drive expansion 
with 1.5 Mbyte capacity. ..... Call 


Each package includes a 30 page manual, sample pro- 
gram files and variations of V-COM compatible with TDL, 
MAC and ZILOG assemblers. Feature for feature, no other 
disassembler atany price even comes close. . .......... $80 

Manual Only 


8086 SOFTWARE 


VEDIT full screen editor for CP/M-86, MSDOS, IBMPersonal 
Computer and IBM Displaywriter ................... $195 


CP/M-86 BIOS for popular S-100 disk controllers and SCP 
8086 computer. Source Code $90 


Bootable CP/M-86 disks for popular S-100 computers . .Call 


The newest generation VEDIT combines 
sophisticated program development editing 


ШИ withuseful word processing features and new 
Horia powerful ‘TECO’ like macros. 


С 
FULL SCREEN EDITOR 


User Oriented 


Fast and easy editing for program development and word processing. Includes automatic screen scrolling, a status line withthe 
cursor's line and column positions, an ‘Undo’ key, andrecovery from full disk conditions (you can delete files or change disks). 
Fully adapts to your system with a menu driven customization for keyboard layout, CRT selection and more. Since VEDIT 
receives major enhancementstwicea year, you reassured that VEDIT willalways be ‘state of the art’ with our inexpensive update 
option and support you can really count on. 


Performance 

Exceptional speed and true 'what you see is what you get' full screen editing with a convenient array of cursor movements 
and editing functions. Edits files up to one disk in length, and holds up to 45K of a file entirely in memory. You can insert 
a specified line range of another file anywhere in the text, and change disks in the middle of an edit session. Includes search 
and replace, text move and copy, complete file handling and flexible macros. Unique automatic indenting for use with struct- 
ured languages such as Pascal, ‘C’ and PL/I. Other features for assembly language, Fortran and Cobol. 


Word Processing 


Features include word wrap, adjustable left margin, reformatting of paragraphs, word and paragraph oriented cursor move- 
ment and deleting, and printing with imbedding of printer control characters. May be used stand-alone or in conjunction 
with most text output processors. 


Hardware Support 


CRT version supports over 40 terminals, including ANSI standard and all screen sizes. Utilizes ‘smart’ terminal features for fast 
screen updating. Your keyboard layout can use any available function and cursor keys. Memory mapped version offer high 
speed, flexibility, supports bank select and the SSM VB3. Versions for Fulcrum VIO-X, PIICEON and TDL video boards. 


New Macros 


Ten buffers can hold macro command strings. These may be executed, edited, saved and loaded from disk. Macros can 
perform complex editing operations. (Forexample,a macro could automatically perform a series of global search and replace 
on many files). The buffers may also holdtext, allowing extensive text ‘cut and paste’, including portions from multiple files. New 
startup command file can also setup VEDIT parameters, initialize a terminal's programmable function keys and more. 


Ordering E 


Please specify your microcomputer, video board or 


the CRT terminal version, 8080, Z80 or 8086 code, IBM * Apple I Softcard * TRS-80 1 and | * SuperBrain 

and disk format. Zenith Z89 * HP-125 * Xerox 820 * Cromemco 
NorthStar * DEC VT180 * Televideo * Altos 

VEDIT - Disk and Manual Vector * Micropolis * MP/M * CP/M-86 * MSDOS 

ForBOBOGrZBO ........................... $150 

ForCP/M-86 orMSDOS .................... $195 

ManualOnly ............................... 518 


VISA and MASTERCARD 1955 Pauline Blvd., Suite 200 


Ann Arbor, Michigan 48103 


(313) 996-1299 
CP/M and MP/M are tegisteretd trademarks of Digital Research, Inc. Apple 11 is a registered trademark of Apple 


rman, COompuView 


Computer is a trademark of International Business Machines, Inc. PRODUCTS, INC. 
MAINFRAME FEATURES FOR MICROCOMPUTERS 


Dealers - You can now carry VEDIT 
and V-COM on consignment. 


Circle 110 on inquiry card. 


Listing 1 continued: 


LINE# 


| 
0142 
0142 
0142 
0142 
0143 
0143 
0143 
0143 
0144 
0144 
0144 
0144 
0145 
0146 
0146 
0146 
0146 
0147 
0147 
0147 
0147 
0148 
0148 
0148 
0148 
0149 
0149 
0149 
0149 
0150 
0151 
0151 
0151 
0151 
0152 
0152 
0152 
0152 
0153 
0153 
0153 
0153 
0154 
0154 
0154 
0154 
0155 
0156 
0156 
0156 
0156 
0157 
0157 
0157 
0157 
0158 
0158 
0158 
0158 


LOC 


10E6 
10Е8 
lOEA 
lOEC 
10ЕЕ 
10F0 
10F2 
10F4 
10F6 
lOF8 
lOFA 
10FC 
lOFE 
10ЕЕ 
1100 
1102 
1104 
1106 
1108 
110А 
110С 
110Е 
LILO 
1112 
1114 
1116 
1118 
111А 
111С 
111Е 
111Е 
1120 
1122 
1124 
1126 
1128 
112А 
112С 
112Е 
1130 
1132 
1134 
1136 
1138 
113A 
113С 
ll3E 
113E 
1140 
1142 
1144 
1146 
1148 
114A 
114C 
114E 
1150 
1152 
1154 


CODE 


8080 
8080 
8080 
80 FF 
FFO1 
0101 
0101 
0101 
0101 
0101 
0101 
О1ЕЕ 


FF80 
879F 
9880 
8083 
8380 
8098 
9F8F 
80 FF 
FF01 
FlF9 
1919 
SEL 
F139 
19.9 
ГЭЕ 
О1ЕЕ 


АА55 
АА55 
АА55 
АА55 
АА55 
АА55 
АА55 
АА55 
АА55 
АА55 
АА55 
АА55 
АА55 
АА55 
АА55 
АА55 


АААА 
АААА 
АААА 
АААА 
АААА 
АААА 
АААА 
АААА 
АААА 
АААА 
АААА 
АААА 


LINE 


=e 


ча 
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. DBY 


. DBY 


. DBY 


. DBY 


. DBY 


e DBY 


e. DBY 


. DBY 


«DBY 


. DBY 


. DBY 


. DBY 


. DBY 


. DBY 


58080, $8080, $8080, $8OFF 


SFF01,$0101,$0101,$0101 


$0101,$0101,$0101,S01FF 


SFF80,$879F,$9880,$8083 


$8380,$8098,S9F8F,S80FF 


SFFO1,SF1F9,$1919,S31F1l 


$F139,$1919,SF9F1,SO1FF 


$АА55 , $АА55, $АА55 , $АА55 


SAA55,5AA55,SAA55,SAA55 


SAA55,5AA55,SAA55,SAA55 


$АА55 , $АА55 , $АА55, $AA55 


SAAAA, SAAAA, SAAAA, SAAAA 


SAAAA, SAAAA, SAAAA, SAAAA 


SAAAA, SAAAA, SAAAA, SAAAA 


716 X 16 PIXELS 


732 BYTES / SPRITE 


;SPRITE 1 PATTERN 


;SPRITE 2 PATTERN 


; SPRITE 3 PATTERN 


Listing 1 continued on page 78 


№ 


A GALAXY of features makes the му 
remarkable. computér. As you explore the 
LNWSB80O, you will find the most complete, 
powerful, ready to run, feature-packed per- 
sonal and busiméss computer ever made into ' 
one compact solid unit. e 


JAL TY CONSTRUCTION - Instrumenta- 
uality construction sets LNWB80 com- 

puteis apart from all the rest. Integrated into 
,1he sleek sol 


. proteskjondh4- 


-key expanded keyboard that 
includes a twelve key numeric keypad. 


= T ami HIGH RESOLUTION GRAPHICS & COLOR- 


Геи! 


| he t 
MODEL | COMPATIBILITY - The LNW 


fully hardware and software compatible wi 
the Model |. Select from auniverse.of hardware 
accessories and software — from VisiCalc* to 


space games, your LNW80 will launch you . 


into a new world of computing. 
I @ 


"„ # 


FULLY LOADED - A full payload includes an 


on-board single and double density disk 
controller for 5 ¥". and 8" single or double 
sided disk drives. RS232C communications 
port, cassette and parallel printer interfaces 
are standard features and ready to go. All 
memory is fully installed - 48K RAM, 16K 
graphics RAM and 12K ROM complete with 
Microsoft BASIC. 


The stunning 480 X 192 resolution gives you 

* total display control ~ in color or black and 
whites The choice of display formats is yours; 
80, 64, 40 and 32 columns by 24 or 16 lines in- 
any Combination of eight colors. 


VEO eno te | Lift-off with. a4MHz Z80A 
Û for twice the performance. The LNW80 
ertorms all com in its class. 


Our dog to earth -Price won't send you into 
orbit >” 


E 


N Bese ch Corp. 


«26: 20) W AL NU T Tustin, M 


Monitor and Disk'drives net included 
TM Personal Software, Inc* 


ET 


Circle 232 on Inquiry card. 


Listing 1 continued: 


LINE# LOC CODE LINE 

0159 1156 AAAA .DBY SAAAA, SAAAA, SAAAA, SAAAA 
0159 1158 AAAA 

0159 115А AAAA 

0159 115C AAAA 

0160 115E ; 

0161 115Е ‚ END 

ERRORS - 0000 «0000» 

SYMBOL TABLE 

SYMBOL VALUE 

ATAB lO0CE CBACK 104C CSIZE 105B 
FILL 1019 INIT1 1004 ITAB 10C6 
JUMP 1099 KBD C000 KSTRB C010 
LETER 10BD LOADN 10A6 LOOP 1022 
MOVE 107A  NEXA 102B  NEXF 1017 
NEXTS 1040 ONE 106C PTAB LODE 
SLOT 0040 SREG 109F VDATA COCO 
VREG COCl WAIT 10А9 

END OF ASSEMBLY 


Compare our price and performance. 
Le Monitor is second to none! 


MT к. HE 
Знате тачат STES 
^ НОК müniTOP AT LOM-fMO PRICES 
амо METH 
ФММЕОТАТЕ OELTIUERT 
та 


Rn —_— ë С 
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A complete line of monitors with 


Pi-Tech Limited 

2 Douglas Pike 
Smithfield, RI 02917 
(401) 231-2080 

TWX 710-381-8788 


Circle 329 on inquiry card. 


these outstanding features. 


®9” and 12" models 


» Green or white 
phosphor 

e 80x24 character 
display 

e High resolution-800 
lines, non-glare CRT 

e l year warranty! 


Dealer Inquiries 
Invited 


О.І. Distributors 
18720 Oxnard 
Tarzana, CA 91356 
(800) 423-5886 

in CA (213) 996-2252 


Circle 268 on Inquiry card. —» 


MICRO-SCI IS IN THE GAME FOR ALL THE APPLES... 


„WITH A FULL HOUSE OF 514” DRIVES 


Micro-Sci has three disk drives and two 
controllers so you can configure your Apple II^ or 
Apple Il Plus™ system to fit your individual budget 
and performance requirements. 

THE FIRST 


—А2 

The new А2 is the price/compatibility substitute 
for the Disk Il". intended os the second drive on 
an existin carole oros d = A2 subsystem. 
The A2 d A2 subsystem is an ideal choice 
when the ares will be Бериле used for 
entertainment or prepackaged опите programs. 

THE SECOND ACE — A40 

The A40 isa A ACOPIO Mana alternative to the 
Disk IL With 40 tracks, you get an additional 20K 
bytes, and faster tracicto-track access. The A40 is 
Intended for use in dedicated DOS, CP/M and 
Pascal a plications, and os a companion drive for 
the A70. The A40 is Micro-Sci's most cost-effective 


disk шеует for the Apple Ils. 
THE THIRD ACE—A70 

The A70 is the prica/capactty alternative. 

Ar over. à quarter million bytes per drive, the A70 

Dos, the capacity of two Disk Iis or an eight-inch 
ору but costs only SOR FOIS тото single 

Diet One A70 supports a DOS file as la roe 05 

270K, d CP/M file up to 254K, ond 560 

in Pascal: 

THE epee aces CONTROLLERS 

The A2 comes wihi unique new controller. 
This controller supports any combination of/A2s or 
Disk Ils, you have. complete flexibility. 

The A40 and’A70 share û common controller 
Mix А405 and A70s In any fashion, one A40 with 
one A70, two A40s or two A70s — all on the 
same controller. 

You can have a Disk Il or A2 controller with 


U-SCI 


MICRO-SCI 


Disk !l or.A2 drives and still add @ АЛО or A70 
subsystem. mats. Es ssim ve compatibility 


Versatility, reliability, eri 
when choosing Micro-Sci. Pick: 
controller, pick the copocity and function. Whatever 
your, naed, DOS 3.2; 3.3, Pascal, CP/M, games or 
pre-packaged software, Micro-Sci has the drive. 

wherever. you choose with the knowledge 
that vou can expand without concern. All Micro-Sci 
products ‘ore backed by o full 120-day warranty 
(parts and labor). 

Our.complete fine of Apple compatible products 
makes us the dealers choice. Were always looking 
for good deolers. 

Intemational dealer Inquiries: 


ore assured 
‘drive, pick the 


Intemational Моге Co., Telex: 69-6191. 
TELEX CO LSA 


17742 IRVINE BOULEVARD « SUITE 205 «TUSTIN, CALIFORNIA 92680 « 714/731-9461 »TELEX: 910-346-6739 


“SNAPPLE ll, APPLE 1 PLUS — * "DISK II 


MICRO-SCI IS A DIVISION OF STANDUN CONTROLS, INC. 


GAPPLE, APPLE П AND DISK ll ARE REGISTERED TRADEMARKS OF APPLE COMPUTERS, CUPERTINO, CALIFORNIA 


мией from page 67: 


ELL O 

ETSHAPE :BOX 
SETCOLOR :GREEN 
SXY 20 20 


The first command specifies that 
sprite O is being addressed. The sec- 
ond tells Logo to use the predefined 
box pattern, while the third says that 
the sprite is to be colored green (re- 
member, the rest of the sprite plane 
will be transparent). Then the fourth 
command states that the sprite is to 
be drawn at coordinate 20,20. 

Now, to add the blue box as sprite 
1 at x, y coordinates 12,12. 


TELL 1 
SETSHAPE :BOX 
SET COLOR :BLUE 
SXY 12 12 


Finally, to draw the red box as 
sprite 2 at position 5,5. 


TELL 2 
SETSHAPE :BOX 
SETCOLOR :RED 
SXY55 


A turtle can be drawn simply by 
using a similar procedure substituting 
the command SETSHAPE :TURTLE. 

At this writing, Terrapin MIT Logo 
does not support turtle velocity 
(automatic constant movement ac- 
tuated by the commands SETSPEED 
and SETHEADING) as does the Logo 
package available for the Texas In- 
struments TI 99/4A microcomputer, 


| Фр такаа матавы гь 


| 
a сз Со ССЗ 
j . 


TEXAS INSTRUMENTS 


INCORPORATED 
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but a future version of Terrapin's 
product may do so. 


In Conclusion 

The TMS9918A Video Display 
Processor has many more capabilities 
than I have room to write about here, 
and my examples of a few boxes and 
turtles are an inadequate demonstra- 
tion of the powerful combination of 
the E-Z Color Graphics Interface and 
Terrapin MIT Logo. I am certain that 
you can fully appreciate them only by 
observing a dynamic display and see- 
ing how few commands are needed to 
create it. 

I don't usually get excited over 
mega-bit-width processors or super- 
high-level languages. What does ex- 
cite me, however, is taking one of my 
projects hot off the soldering iron and 
seeing it operate so easily in 
synergism with someone else's work. 
After seeing the graceful mating of 
the E-Z Color Graphics Interface with 
Terrapin MIT Logo, I can't help but 
be excited about other sprite-graphics 
applications. 


Next Month: 
Build the MicroVox text-to-speech 
voice synthesizer. B 
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1. Guttag, Karl and John Hayn. "Video Dis- 
play Processor Simulates Three Dimen- 
sions," Electronics, November 20, 1980, 
page 123. 

2. Nelson, Harold. "Logo for Personal Com- 
puters," BYTE, June 1981, page 36. 

3. TMS9918A Video Display Processor. 
Houston, TX: Texas Instruments Semicon- 
ductor Group, 1981. 


New! TI LCD Programmer. 


Hexadecimal and Octal Calculator/Converter. 


The brand new tilt-top TI LCD Programmer can save you 
hours of work. It was designed specifically for the 
problems you do, and has features that make it ideally 
suited for applications in computer programming, 
debugging, repair and digital logic design. 


• Performs arithmetic in any of three number bases — OCT, 
DEC, HEX. 
Integer, two's complement arithmetic in OCT and HEX. 
One's comp 
Converts numbers between 
Fifteen sets of parentheses available at each of four 
processing levels. 
* Logical functions AND, OR, EXCLUSIVE OR and SHIFT 
operate bit by bit on OCT or HEX numbers. 


Unisource Electronics has committed to buy Т!'5 initial 


production of this unique product. Availability is 
limited! Order now. 


In OCT and HEX. 


lement capabilit 
CT, DEC and HEX. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books from 
BYTE Books, 70 Main St., Peterborough, NH 
03458. Ciarcia's Circuit Cellar, Volume I, 
covers articles that appeared in BYTE from 
September 1977 through November 1978. Ciar- 
cia's Circuit Cellar, Volume II, contains articles 
from December 1978 through June 1980. Ciar- 
cia's Circuit Cellar, Volume III, contains the ar- 
ticles that were published from July 1980 
through December 1981. 


To receive a complete list of Ciarcia's 
Circuit Cellar project kits available frorn the 


Micromint, circle 100 on the reader service 
inquiry card at the back of the magazine. 


Parts Source 
The following products are available from: 
The Micromint Inc. 
917 Midway 
Woodmere, МҮ 11598 
telephone: ($16) 374-6793 
(for technical data) 
(800) 645-3479 
(orders only) 


Apple 11 plug-compatible E-Z Color Graph- 
ics Interface, provided with user manual, 
sample programs, and ТМ59918А refer- 
ence manual. 

Assembled and tested............ $175 


Terrapin MIT Logo for the Apple П; re- 
quires 48K-byte user memory and one 
floppy-disk drive. 

On DOS version 3.3 disk. . Call for price 


5-100-bus and IBM Personal Computer ver- 
sions of the E-Z Color Graphics Interface 
are planned. Call for ptice and availability. 


Prices include shipping in the U.S. Foreign 
orders add $8 for shipping. Residents of the 
state of New York please add 7% sales tax. 


15-Day Free Trial. 


The best way to evaluate the TI LCD 
Programmer 15 to try It yourself — on the 
job — for 15 days. If you're not 100% 
satisfied, simply return It for a full refund. 
Order now by calling toll-free: 


e musca ram ans ULE 


і 
l 
| 
| 
І 
| 
| 
| 
[ Lines open 8 am to 8 pm CST 
| 
І 
| 
| 
| 
[ 
l 


Just give us your name, shipping address 
and Visa or MasterCard number and we 
will charge the tax deductible* $75.00 
purchase price, plus $2.00 shipping and 
handling (Texas residents also add 5% 
sales tax) to your account. Or send your 
check or money order to: 


Unisource Electronics, Inc. 
P.O. Box 64240 • Lubbock, Tx. 79464 


|. When used for business. 


Circle 414 on inquiry card. 


2200 SERIES 


ТЕ 


DUAL TRACE OSCILLOSCOPES 


Tektronix 2213 


THE PERFORMAN 
PRICE STANDARI 


Introducing a direct line 
to a 60 MHz Tektronix scope 
built for your bench! 


From the world's most 
respected name in oscil- 
loscopes: anew scope, 
plus a new direct order 
number, that finally 
makes it practical to put 
Tektronix quality on your 
bench.. 


Among professional en- 
gineers and technicians 
there is no substitute for the 
performance and reliability 
of Tektronix oscilloscopes. 


Now, for the first time, 
Tektronix is offering an ad- 
vanced scope at an un- 
precedented low price— 
andhas a direct order line 
thatlets you get your order 
processed today! 


The scope: the 2213. 
Its radical new design 
brings you Tektronix 
quality for well below 
what you would pay for 


‘Price FO.B.. Beaverton, OR. 


.at work or home. 


lesser-name scopes. 


The 2213's practical de- 
sign includes 65% fewer 
mechanical parts, fewer 
circuit boards, electrical 
connectors and cabling. 
Result: a lower price for you 
plus far greater reliability. 


Yet performance is pure 
Tektronix: there's 60 MHz 
bandwidth for digital and 
high-speed analog circuits. 
The sensitivity for low signal 
measurements. The sweep 


speeds for fast logic families. 


A complete trigger system 
for digital, analog or video 
waveforms. And new high- 
performance Tektronix 
probes are included! 

2213 PERFORMANCE 
DATA 

Bandwidth: Two channels, 
dc—60 MHz from 10 V/div 
to 20 mV/div. (50 MHz from 
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2 mV/div to 10 mV/div). 


Sweep speeds: Sweeps 
from 0.5 s to 50 ns (to 5 
ns/div with X10 mag). 


Sensitivity: Scale factors 
from 100 V/div (10X probe) 
to 2 mV/div (1X probe). Ac- 
curate to = 3%. Ac ar dc 
coupling. 

Delayed sweep meas- 
urements: Standard 
sweep, intensified after 
delay, and delayed. 


(Need dual time-base 
performance and timing 
accuracy to + 1.5%? Ask 
about our 2215 priced at 
$1400.) 


Complete trigger system: 


Modes include TV field, 
normal, vertical mode, and 
automatic; internal, exter- 
nal, and line sources; vari- 
able holdoff, 


Probes: High perform- 


ance, positive attachment, 
10-14 pF and 60 MHz at the 
probe tip. 


The price: Jugt тоо ЭЭ, 
complete*. Orde diced 
from Tektronix National 
Marketing Center. Phones 
are staffed by technical 
people to answer your 
questions about the 2213. 
Your direct order includes a 
15-day return policy and full 
Tektronix warranty. 


Now it’s easier than 
ever toget yourhandson 
a Tek scope! 


ORDER TOLL-FREE 


800-547-1845 


Ask for Dept. A0328 


(In Oregon, Alaska and 
Hawaii: 1-503-627-5402 
collect.) Lines are open 
from 8 am EST to 5 pm PST. 


Tektronix 


COMMITTED TO EXCELLENCE 


2 Х8І 


UNPLOT АМО 


"DIM 


ARCSIN ARCCOS ARCTAN 
) CON 


CLEAR 


LN EXP 


Introducing the 
Sinclair ZX81. 

If you're ever 
going to buy a personal 
computer, now is the time 
to do it. 

The Sinclair ZX81 
is the most powerful, yet 
easy-to-use computer 
ever offered for any- 
where near the price: 
only $99.95* completely assembled. 

Don't let the price fool you. The ZX81 has 
just about everything you could ask for in a per- 
sonal computer. 

A breakthrough in personal computers. 

The ZX81 is a major advance over the origi- 
nal Sinclair ZX80 —the first personal computer to 
break the price barrier at $200. 

In fact, the ZX81's 8K extended BASIC offers 
features found only on computers costing two or 
three times as much. 

Just look at what you get: 
= Continuous display, including moving graphics 


Sinclair technology is also available in Timex/Sinclair computers 
under a license from Sinclair Research Ltd. 


П PIS ЕЁ! EÊ Ens пе оз Er. СШ СШ 


вото 


SGN ` ABS 
CLS 


 THES99.95 
PERSONAL 
COMPUTER. 


PORE PRINT 


FE EE CE ИЗ га па ПЕ са са 


PEEK 
LET 


(Жы ы 


LEN USA 
PAUSE 


CODE 
LIST 


"GOSUB "LOAD 


VAL 
NEXT 


NOT 


SOR 
SCROLL 
айт 


IN KEYS 


BREAK 


= Multi-dimensional 
string and numerical arrays 
= Mathematical and scien- 
tific functions accurate to 
8 decimal places 
a Unique one-touch entry 
of key words like PRINT, 
RUN and LIST 
m Automatic syntax error 
detection and easy editing 
= Randomize function 
useful for both games and serious applications 
= 1K of memory expandable to 16K 
= A comprehensive programming guide and 
operating manual 
The ZX81 is also very convenient to use. It 
hooks up to any television set to produce a clear 
32-column by 24-line display. It comes with a 
comprehensive programming guide and oper- 
ating manual designed for both beginners and 
experienced computer users. And you can use 
a regular cassette recorder to store and 
| programs by name. 


Order at no risk.** 

We'll give you 10 days to try out the ZX81. If 
you re not completely satisfied, just return it to 
Sinclair Research and we'll give you a full refund. 


These numbers are for orders only. If you just 
want information, please write: Sinclair Research 
Ltd., 2 Sinclair Plaza, Nashua, NH 03061. 


And if you have a problem with your 7X81 ; “Plus shipping and handfing. Price includes connectors for TV and cassette, AC adaptor, and 


**Doesnotapply to 2X81 kits. 


send it to Sinclair Research within 90 days and 
well repair or replace it at no charge. 
Introducing the ZX81 kit. 

If you really want to save money, and you 
enjoy building electronic kits, you can order the 
ZX81 in kit form for the incredible price of just 
$79.95.* It's the same, full-featured computer, 
only you put it together yourself. We'll send com- 
plete, easy-to-follow instructions on how you can 
assemble your ZX81 in just a few hours. All you 
have to supply is the soldering iron. 

A leader in microelectronics. 

The ZX81 represents the latest technology in 
microelectronics. More than 10,000 are sold 
every week. In fact, the ZX81 is the fastest selling 
personal computer in the world. 

We urge you to place your order for the 
ZX81 today. 

To order. 

To order, simply call toll 
free. Or use the coupon below. 
Remember, you can try it for 
10 days at no risk.** The sooner 
you order, the sooner you can 


ЫС 2 
+, 
en te, 

NEW SOFTWARE: Sinclairhas 16K MEMORY MODULE: Like 
published pre-recorded pro- any powerful, full fledged com- 
grams on cassettes for your puter, the ZX81 is expandable. 
ZX81. We're constantly coming Sinclair's 16K memory module 
out with new programs, so we'll plugs right onto the back of 
send you our latest software your ZX81. Cost is $49.95, plus 
catalog with your computer. shipping and handling. 


sinclair 
To order call toll free: 800-543-3000 


г" жш шш шш шш ша ша шш шш кш Um шш ша шиш ша шш ee 


start enjoying your own Price* Qty. Amount 
computer. |zX8j. _ 1 oe ы 
Call toll free 800-543-3000. | ZX8 Kit _ | 7995| — | 

Ask for operator #509. | 16KMemoryModule |j 4995| X  — | 
In Ohio call: 800-582-1364; Shipping and Handling | 495| .— X | $495 
in Canada call: 513-729-4300. TOTAL 


Askfor operator #509. Phones 
open 24 hours a day, 7 days 

a week. Have your MasterCard 
or VISA ready. 


MAIL TO: Sinclair Research Ltd., 
One Sinclair Plaza, Nashua, NH 03061. 


Nam 
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For those of you 
breathlessly awaiting the 
results of BYTE’s Game 
Contest (see the December 
1981 BYTE for details), direct 
your attention to the display before 
you. Although it was difficult to con- 
vince the judges to abandon their 
everyday routine and spend hours playing 
games, everyone eventually made that ulti- 
mate sacrifice. With bloodshot eyes fixed on 
the displays and nervous fingers manipulating 
keyboards and joysticks, these tireless individuals 
toiled day and night. And when the chairs were finally 
pushed away from the table... 


© 


Q 


Cosmic Conquest Apple II 

Alan Sartori-Angus 

Grahamstown, Republic of South Africa 
A real-time space strategy game. 


eH „= aa „= 


Apple П CHARGE! 
C. Anthony Ray 


Urbana, Illinois 
A trajectory game that shoots electrons 
through stationary ions. 


The Game of Rat and Dragon Apple Il 
Truck Smith 
а Fullerton, California 


A chase with a rat, some cheese, and a 
TINE 28 SEORE 4 ES] dragon. 


TRS-80 JETSET 
Model III (jet 
Simulator Elec- 

tronic Trainer) 

Gene Szymanski 
Princeton, New Jersey 


A flight simulator. | 


IMBTRUCTIONS FOR MOU ÎHĞ ı 
303 SECS SCORE 10 SECTOR 1 


TRS-80 MARKET- 
Model III PLACE 
Robert Dickinson 
Thousand Oaks, 
California 

A two-machine 
marketing simulation. 


Apple Il Quinti-Maze 
Robert Tsuk 
Plattsburgh, New York 
A five by five by five 
cubic maze. 


RINGQUEST Apple |! 
Gordon Mills 
Bradford, England 


" A Tolkien-style 
Д" 


adventure. 


resucTS FOR YEAR 1 QUARTER 1 MARKETPLACE VER f {м 
prop TECH MF TECH MKT DEMAND SOLD COST PRICE 
18 18 18 5 180 2586 38900 
18 5 tae 3880 

INVENTORY RET EARN FROD 2571 HFS PAD ADVERT FIRED 2057 

8 1588 8 3 8 #9 8 8 SS g 
1588 8 


INPUT VALUES FOR QUARTER 2 


MXIMUM LOT SIZE 373 

LOT SIZE ? 488 

RETAINED EARNINGS 4358 

PRODUCT RAD BUDGET (iN 18000? 160 
BANFACTURING RAD BUDGET (IN $888)? 8 
ADVERTISING BUDGET (IN $6805? = 


Three Dee Tee TRS-80 
John Stuart Color 
Tulsa, Computer 
Oklahoma 

Tic-tac-toe on a 
Cube. 


Think you have a better idea? . . . then read on 


A 
Few 


Details 


A detailed description and 
complete listing of each of 
the winning games will be 
published in future issues 
of BYTE. Beginning in 
September, two entries will 
be featured each month, 
culminating with the first 
and second place winners 
in the December 1982 
BYTE games issue. Overall, 
the games submitted were 
original, playable, and 
enjoyable. 

Fifty-one entries were 
received from 21 states 
and 6 foreign countries. 
Other statistics about the 
entries include: 


Machines Used 

• 19 Apples 

e13 TRS-80 Models I/III 
e9 TRS-80 Color Com- 
puters 

e4 Commodore VICs 
°З CP/M machines 

e2 TRS-80 Model lis 

e1 Atari 400/800 


Types of Games Received 
e26 arcade games 

e8 simulations 

*7 adventures 

e5 board games 

e5 puzzle games 


Programming Languages 
Employed 

e40 BASIC games 

e5 BASIC/machine- 
language games 

e3 machine-language 
games 

e2 Pascal games 

e1 FORTH game 


Special thanks goes to Jon 
Swanson who administered 


the Game Contest and kept 
everything under control. 
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* PRIZES * 


Some Fortune, Some Fame 
First Prize: $500 Second Prize: $300 
Third, Fourth, and Fifth Prizes: a 
custom-embroidered BYTE jacket. 

Several Honorable Mention certificates 

will also be awarded for other noteworthy 
games. All winning games (including Honor- 
able Mention games) will be published in BYTE. 


* A Game Is A Game Is A Game Is A Game Is A... * 


What kinds of games are we looking for? Anything that’s fun! Graphic arcade-style games, strategy 
games, puzzle games, text-only adventures, single- or multiplayer simulations, abstract games, and 
historical games. A game doesn't need to occupy 48K bytes of memory to be fun—it's the concept 
that counts! (For example, see Quinti-Maze and Three Dee Tee, the games to be published in the 
September 1982 BYTE.) We aren’t interested in computer versions of games that already exist—we 
want to see something original! 


х All The Rules Fit To Print х 


eThis contest will be judged by the BYTE editorial staff. Factors influencing the decision will be the 
originality and playability of the game, as well as the quality of the accompanying manuscript. The 
judges’ decision is final. 

eAll entries should be marked on the outside: ‘MAGNETIC MATERIALS—DO NOT X-RAY.” 
eGame submissions cannot be returned unless they are accompanied by a return envelope stamped 
with sufficient postage. 

eThis contest is open to anyone except employees or immediate family of McGraw-Hill and its sub- 
sidiaries. Void where prohibited by law. 

ePrizewinners will give all rights to the article to BYTE in exchange for the designated prizes. In all 
cases, the author retains all commercial rights to the software written, and BYTE readers may not 
distribute and/or sell the software without the author's permission. All prizewinners will receive the 
standard payment for a BYTE article ($50 per published magazine page). 

eOnly one entry per contestant is permitted. 

e Games must be in the format specified. 


x Computers and Formats * 


Prepare your game for one of the following computers, in the format indicated. (We apologize if your computer is not 
on this list, but we are limited by those to which we have access.) Games must be submitted on the appropriate 
media. 


Apple Il, Atari 800, Commodore PET/CBM, IBM Personal Computer, Radio Shack TRS-80 Model | or Ill; 5%-inch disk 
Commodore VIC, Radio Shack TRS-80 Color Computer: cassette tape 

Radio Shack TRS-80 Model II: 8-inch disk 

CP/M with “plain vanilla’ terminal (i.e., no special features of the terminal are used): single-density 8-inch disk 


Note: All disks (except for CP/M systems) must contain the operating system used and two copies of the game you are 
submitting. If your game is on cassette tape, be sure to record several copies of the game on a high-quality tape 
recorder. 


Submit your game on the magnetic media listed for your computer. Include whatever documentation may be | 
necessary to play your game: a clear listing on unlined paper, a brief introduction to the game, how it was designed, | 
and how it works. All written materials should be typed double-space for possible publication in BYTE. (Send а | 
stamped, self-addressed legal-size envelope for a copy of our author’s guide.) 


* DEADLINE + 


Entries must be sent to: 

BYTE Game Contest 

POB 372 

Hancock, NH 03449 
Entries will not be accepted before January 1, 1983, and must be postmarked no later than February 15, 1983. Results 
will be published in the July 1983 BYTE. 


* Hints, Clues, Tricks, 
and Other Helpful Info * 


Four words are your passport to success in the Second BYTE Game Contest: 
Imagination, Playability, Presentation, and Simplicity 


Imagination: What the gaming community has seen very rarely is a game that fully exploits the unique strengths ofthe | 
computer (and avoids its weaknesses). Ask yourself, ‘“What is my computer good at? How can I design a game around | 
it? What kind of game can | create that has never been seen before?” | 
Playability: A technically perfect game that isn't fun to play has no chance in the Second BYTE Game Contest. Be sure 
that your game appeals to the player(s): action games should have variation, pacing, and increasing levels of difficulty; 
strategy games should give the players a '"'rich'' set of moves that allow them to exercise their ingenuity and cunning in 
the face of victory or defeat; adventures should be self-consistent and clever. All games should make user input easy 
to understand by including error-trapping and other user-friendly features. 

Presentation: You should pay as much attention to your presentation as you do to your game. In the next four 
months, look over BYTE's publication of winning entries (from the First Game Contest) to see which presentations 
caught our eye! 

Simplicity: This quality is such an important component of playability that it deserves special mention. Games, like 
short stories or vintage automobiles, require polishing to look their best—and much of that polishing is cutting out 
extraneous or confusing details and refining the game design to a sleek final version. Remember the adage, ''Less is 
more.'' 


A Beginner’s Guide to Logo 


Logo is not just for kids. 


In the 1960s, computers were very 
expensive and didn’t have much 
memory. A computer such as the 
IBM 1620 could store a maximum of 
24K bytes (or 60,000 decimal digits). 
Even the largest research computers 
could manage only six times that 
much. Since programs had to use 
memory sparingly, computer lan- 
guages were designed to reflect this 
concern, 

Languages had to be simple for the 
computer, even at the expense of be- 
ing cumbersome for the programmer. 
For example, to help the compiler 
keep track of memory, most pro- 
gramming languages insisted on a 
close tie between the names used ina 
program and the storage cells in the 
computer memory. As а conse- 
quence, the only kinds of data objects 
that could be directly named and 
manipulated by program operations 
were those that could be stored in a 
single cell. The only data structures 
available were those whose size could 
be prespecified at compile time. Most 
languages also required the program- 


About the Author 

Harold Abelson, a professor of Computer 
Science and Education at the Massachusetts In- 
stitute of Technology, is also the author of 
Logo for the Apple II and Apple Logo, in- 
troductions to the Logo programming 
language, published by BYTE/McGraw-Hill 
Books. 
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mer to include bookkeeping “declara- 
tion” statements, or adhere to other 
restrictions on the use of names, to 
make it easy for the compiler to deter- 
mine what kind of storage each vari- 
able required. (For example, some 
languages required names beginning 
with I or J to refer to integers, arrays 
had to be declared together with their 
size, and defined functions had to 
have a name beginning with FN, 
followed by a digit.) 

The concern for conserving mem- 
ory permeated not only the language, 
but the computer system as a whole. 
For instance, if the system included a 
program editor, editing a line of code 
required the programmer to abort the 
program, load the editor, read a file, 
perform the edit, write a new file, exit 
the editor, recompile the edited code, 
and reload the program. All this 
because the editor and the language 
could not fit into main memory at the 
same time. 

The languages of the 1960s 
flourished with the personal com- 
puters of the 1970s, which, although 
no longer very expensive, still did not 
have much memory. As personal 
computers became more popular, 
people began to confuse the idea that 
a language that is simple for a com- 
puter would also be simple for peo- 
ple. ("BASIC has only a few primi- 
tives; therefore, it must be easy to 
learn.") Some people even rational- 
ized that the cumbersome features of 


such languages were actually advan- 
tages. ("Having to declare the data 
types of variables makes you organ- 
ize your programs better." "If it's too 
easy to edit programs, you won't 
write them carefully in the first 
place." And when educators ex- 
plored the potential uses of com- 
puters, they often accepted the 
drawbacks of these languages as an 
integral part of programming. 

Over the past 12 years, the Logo 
Group at MIT under the direction of 
Seymour Papert, along with col- 
leagues at a few universities and re- 
search centers around the world, has 
taken a different approach to educa- 
tional computing. Rather than accept 
the limitations of affordable com- 
puters (by the standards of those 
days), we worked with the largest re- 
search computers available. The sys- 
tem we used, called Logo, is essential- 
ly a dialect of LISP, a powerful lan- 
guage developed for research in arti- 
ficial intelligence, and used a great 
deal of memory compared to stan- 
dards of the 1960s. (Some of the im- 
portant linguistic aspects of Logo are 
discussed in "Why Logo?" by Brian 
Harvey in this issue on page 163. For 
a more general perspective on LISP, 
see "An Overview of Lisp" by John 
Allen in the August 1979 BYTE, page 
10.) 

In working with Logo, we've dis- 
covered some important things. A 
computer language can be both sim- 
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Turtle starts 


FORWARD 150 
LEFT 45 


FORWARD 100 


4 


BACK 100 
LEFT 45 


RIGHT 90 


PENUP 
FORWARD 50 
PENDOWN 
FORWARD 50 
HIDETURTLE 


Figure 1: Moving the turtle with a simple sequence of Logo commands. FORWARD moves the turtle in the direction it is facing. 
RIGHT and LEFT rotate the turtle. PENUP and PENDOWN raise and lower the pen—the turtle leaves a trace when it moves with the 


pen down. 


ple and powerful at the same time. In 
fact, these two aspects are comple- 
mentary rather than conflicting 
because it is the very lack of ex- 
pressive power in primitive languages 
such as BASIC that makes it difficult 
for beginners to write simple pro- 
grams that do interesting things. 
More important, we've found that it 
is possible to give people control over 
powerful computational resources, 
which they can use as tools in learn- 
ing, playing, and exploring. This has 
often required us to go beyond ordi- 
nary considerations of computer-lan- 
guage design to create compelling im- 
ages of how computation can provide 
a perspective for reformulating tradi- 
tional ideas from science and mathe- 
matics to make them more accessible, 
more in tune with intuitive modes of 
thought. In our research at MIT, 
working with preschool, elementary, 
junior high, high school, college stu- 
dents, and with their teachers, we've 
used Logo to introduce programming 
and the computational perspective at 
all levels. In this article, I'd like to 
show you what it's like to program 
using Logo, a simple but powerful 
system, enabling you to explore with 
a computer. 
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Drawing with the Turtle 

Let’s begin with a look at some tur- 
tle graphics. The turtle is a small tri- 
angular pointer on the screen that re- 
sponds to a few simple commands. 
FORWARD moves the turtle in the 
direction it is facing a given number 
of units. If you type the Logo com- 
mand FORWARD 50, the turtle will 
respond by moving forward 50 turtle 
steps (about 1/4 the height of the 
screen), RIGHT rotates the turtle 
clockwise a given number of degrees. 
BACK and LEFT cause the movements 
Opposite to FORWARD and RIGHT. 
The turtle also carries a pen, which 
leaves a trace of its path on the screen 
as it moves while the pen is down. 
The commands PENUP and 
PENDOWN make the turtle raise and 
lower the pen. Figure 1 shows the 
result of a simple sequence of Logo 
commands. 

It’s lots of fun to make drawings by 
using these commands (together with 
a few others, such as CLEARSCREEN, 
which erases the screen), But in order 
to really make progress, you have to 
teach the computer some new words. 
For instance, you can teach the com- 
puter that the turtle can draw a 
square by repeating this sequence 


four times: go FORWARD 50 steps, 
turn RIGHT 90 degrees. The Logo 
commands would be: 


TO SQUARE 
REPEAT 4 [FORWARD 50 RIGHT 90] 
END 


SQUARE is an example of a Logo 
procedure. The first line (signaled by 
TO) specifies the name of the pro- 
cedure. This procedure happens to be 
called SQUARE (since that’s what it 
draws), but you could have called it 
anything. The rest of the procedure 
(the procedure's body) specifies the 
list of instructions to be carried out in 
response to the command SQUARE; 
the word END indicates the end of the 
definition. 

Once defined in this way, SQUARE 
becomes part of the computer's 
vocabulary. Whenever you give the 
command SQUARE, the turtle will 
draw a square. 


Procedures with Inputs 

An important difference exists be- 
tween SQUARE and FORWARD. 
SQUARE always draws a square 50 
steps on a side. But FORWARD is more 
versatile; it takes an input that deter- 
mines how far the turtle should 


64K STATIC RAM MEMOR. 


oy 15: 


тү 1 E at 
.—— Ф- - tege 


CTT 


S-100 STATIC MEMORY 
BREAKTHROUGH 
[es | 


Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant’s memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 


Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
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$629. 


48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 


ت 

64K RAM, MODEL MM65K16S 

e 64K x 8-bit 

e Speed in excess of 6 MHz 

e Uses 150ns 16K (2K x 8) static RAMS 

e Ultra-low power (435 Ma. max. — 
loaded with 64K) 

e Bank Select and Extended Addressing 


socketed, tested and insured with one of —.e A 2K window which can be placed 


the industry's best warranties. 


Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 


No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW S-100 PRODUCTS COMING 
SOON: 
* DUAL 8/16 BIT CPU BOARD 


* 128K 8/16 BIT STATIC RAM 
* 256K 8/16 BIT DYNAMIC RAM 


anywhere in the 64K memory map 

e Four independently addressable 16K 
blocks organized as: 
— Two independent 32K banks or 


— One 64K Extended Address Page or 


— One 48K and one 16K bank for use 
in MP/M' (option) 
e Each 32K bank responds 
independently to phantom 


Il of the RAM 
ield-proven operation in CROMEMCO 
CROMIX* and CDOS*. 
e Compatible with latest IEEE 696 


y^ 6 (5V) EPROMS may replace any or 
F 


systems such as Northstar, CompuPro, 


Morrow, IMS, IMSAI front panel, Altair 
and many others. 
OEM and DEALER inquiries invited. 
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14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 
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FULL TWO-YEAR 
WARRANTY. 
T 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 


16K RAM, Model 
MM16K14 


16K x 8 Bit 16K STATIC RAM $169. 


Bank Select & Extended Addressing 

Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field-proven 2114 (1K x 4) RAMS 

Low Power (less than 1.2 Amps) 

Runs on any 5-100 8080, 4 MHz 2-80 or 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice. 


*Cromix and CDOS are trademarks of CROMEMCO. 
' MP/M is a trademark of Digital Research 


Photo 1; A design created by a simple one-line Logo program that makes the turtle 
repeat these steps six times: go FORWARD 20 units, turn RIGHT 60 degrees, and draw 
a square of size 75 units. 


move. You can change the SQUARE 
procedure so that it also takes an in- 
put that determines the size of the 
square to be drawn. For example: 


TO SQUARE :SIZE 
REPEAT 4 [FORWARD :SIZE RIGHT 90] 
END 


You use SQUARE just as you would 
any Logo command that takes an in- 
put. That is, to draw a square with 
100-step sides, you type: 


SQUARE 100 


To draw a square with 50-step sides, 
you type: 


SQUARE 50 


The definition of SQUARE illustrates 
the general rule for defining pro- 
cedures that take inputs. You choose 
a name for the input and include it in 
the procedure title line preceded by a 
colon. Then you use the input name 
(with the colon) in the procedure 
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body wherever you would normally 
use the value of the input. 

Since a procedure, once defined, 
becomes just another word the com- 
puter “knows,” you can use proce- 
dures as parts of the definitions of 
other procedures. Here’s a procedure 
that produces a design by repeatedly 
going forward, turning, and drawing 
a square (see photo 1): 


TO DESIGN 

REPEAT 6 [FORWARD 20 
RIGHT 60 SQUARE 75] 

END 


Simple Recursive Procedures 
This next procedure also draws a 
square of a specified size: 


TO SQ :SIZE 
FORWARD :SIZE 
RIGHT 90 

SQ :SIZE 

END 


Although SQ and SQUARE both draw 
squares, they behave very differently. 


Instead of drawing a square and then 
stopping, SQ makes the turtle retrace 
the same path over and over, or until 
you tell the computer to stop. Here is 
why this happens. When you give the 
command: 


SQ 100 


the turtle must go FORWARD 100, 
RIGHT 90, and then do SQ 100 again, 
and so on, and so on. 

Add a second input to SQ and you 
obtain a procedure called POLY, 
which repeats over and over the se- 
quence: go FORWARD some fixed 
distance, and turn RIGHT some fixed 
angle. The procedure takes as inputs 
the size of each FORWARD step and 
the amount of each turn: 


TO POLY :SIZE :ANGLE 
FORWARD :SIZE 
RIGHT :ANGLE 

POLY :SIZE : ANGLE 
END 


To use the POLY procedure, type the 
word POLY, followed by specific 
values for the inputs: 


POLY 60 144 


Figure 2 shows some of the many dif- 
ferent shapes obtained by calling 
POLY with various inputs. 

Recursion is the programming 
word to describe the ability to use a 
procedure as part of its own defini- 
tion. SQ and POLY are recursive pro- 
cedures of a very simple form—they 
merely repeat an unchangeable cycle 
over and over. But recursion is a 
much more powerful idea and can be 
used to obtain much more compli- 
cated effects. To take just a small step 
beyond the purely repetitive kind of 
recursion, consider: 


TO POLYSP! :SIZE : ANGLE 
FORWARD :SIZE 

RIGHT :ANGLE 

POLYSPI :SIZE +З : ANGLE 
END 


Giving the command 


POLYSPI 1 120 


leads to this sequence of turtle moves: 


э» if"? p , 


Give your APPLE 11® a Fourth 
Dimension — the totally compatible 
514" drive that takes your system 
farther, faster. With read/write elec- 
tronics so advanced that reading 
errors are virtually eliminated. With 
a track zero microswitch that keeps 
boot and track access smooth and 
quiet. With the ability to read half- 
track software and up to 143,360 
bytes on DOS 3.39, With similar 
performance on DOS 3.2.19, Pascal® 
or CP/M® operating systems. And, 
the disk enclosure mates perfectly 
with APPLE cabinetry. 


Boldly Go Wh 
Has Taken You Before... 


EXTENDED WARRANTY — We offer 
a 12 month parts and labor warranty 
extension at no cost to you. 


IMMEDIATE DELIVERY — Immediately 
available in quantity. We offer same- 
day shipment if your order is received 
by noon (PST). 


$30 FACTORY REBATE — Receive 

а $30 factory rebate if the warranty 
card is received by us on or before 
August 31, 1982. See participating 
dealer, or call direct. Suggested 
Retail Price: $419.00. < 


TAKE YOUR APPLE TO THE LIMIT 

WITH A FOURTH DIMENSION DRIVE. 

Ask for additional information. Dealer 
inquiries invited. Contact: 

Fourth Dimension Systems 

3100 W. Warner Avenue, #7/Dept. B 
Santa Ana, CA 92704 

(714) 850-1228 
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POLY 50 120 POLY 50 160 
POLY 60 80 POLY 80 144 


Figure 2: These shapes are all drawn by the three-line Logo program POLY, which has 
the turtle go FORWARD some fixed amount, turn RIGHT some fixed angle, and repeat 
this over and over. The figures drawn by POLY always close, but the number of sides 
that must be drawn before the figure closes depends upon the ANGLE input to the pro- 
cedure. 


Figure 3: Figures created using POLYSPI. A variant of POLY (see figure 2), the program 
takes advantage of recursion to increase the turtles FORWARD step each time the pro- 
cedure calls itself. The result is a polygonal spiral. As with POLY, varying the ANGLE 
input changes the symmetry of the pattern. 
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FORWARD 1 
RIGHT 120 
FORWARD 4 
RIGHT 120 
FORWARD 7 
RIGHT 120 
FORWARD 10 
RIGHT 120 


which produces a triangular spiral in 
which each of the sides is three steps 
larger than the previous side. Figure 3 
shows some of the shapes generated 
by the POLYSPI procedure. As a 
variant, you can replace the 
FORWARD step in POLYSPI by a com- 
mand that draws a square: 


TO SPINSQUARE :SIZE :ANGLE 
SQUARE :SIZE 

RIGHT :ANGLE 

SPINSQUARE :SIZE+3 :ANGLE 
END 


The result of running 


SPINSQUARE 1 10 


as shown in figure 4 is a sequence of 
squares of increasing size starting 
with a square of one-step size. Each 
square is three units larger than the 
previous one and rotated from it by 
10 degrees. The procedure keeps run- 
ning and the squares keep growing 
until you tell Logo to stop. You can 
also modify the procedure so that it 
stops when the squares become larger 
than a certain size (e.g., 100 steps) by 
including a stop rule: 


TO SPINSQUARE :SIZE :ANGLE 
IF :512Е > 100 THEN STOP 
SQUARE :SIZE 

RIGHT :ANGLE 

SPINSQUARE :SIZE +3 :ANGLE 
END 


Part of the power of recursion is the 
fact that such simple programs can 
lead to such varied results. 


An Environment for Exploring 

As you can see from the examples 
presented so far, it is very easy to get 
started programming with turtle 
graphics. This is partly because of the 
subject matter of turtle graphics. The 
basic commands have simple, visible 
effects. At the same time, turtle 
graphics is an incredibly rich area for 
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| Microcomputer Design Guide 


Robbins 
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microprocessors doubles as a practical guide to microcom- PI 
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The HP-IL System: 

An Introductory Guide to the Hewlett-Packard 
Interface Loop 

by Gerry Kane, Steve Harper, David Ushijima 

This is the definitive guide to the new Hewlett-Packard Interface 
Loop. The Loop is a bit-Serial interface that links the HP-41C or 
the HP Series 80 personal computers to a new generation of 
compact peripherals. 

The book provides in-depth instructions on how to interface both 
HP-IL and non-HP-IL devices to the Loop. Summaries of all HP-IL 
remote messages and message sequences are also included. 
477-2 $16.99 


PET®/CBM™ and the IEEE 488 Bus (GPIB) 

2nd Edition 

Eugene Fisher — C. W. Jensen 

The only book on the market devoted exclusively to the GPIB 
has been revised and expanded. New chapters include informa- 
tion on Bus controlled applications in closed-circuit television and 
in linear-control-circuit problems. The appendexes which first 
edition reviewers hailed as a gold mine of information on bus- 
compatible instruments and their manufacturers, have been 
thoroughly updated. 

#78-0 $15.99 


PET? Personal Computer Guide 

CBM"" Professional Computer Guide 

Adam Osborne with Jim and Ellen Strasma 

We've made the best-selling PET/CBM Personal Computer 
Guide into two separate volumes, totally revising the material to 
bring you the most up-to-date step-by-Step user guides available 


on these ever- popular machines. 
DET, иба 47E-A4 «4^ nn 


‘TRE ПР, SVS TEAL: 
Am Iniriytuctery (Guide 
tis Mir Pes ben-pPoekarif 


IEEE 488 


Bus (GPIB) 


Osborne/McGraw- 


How to Order: Call Toll Free 800-227-2895 
CA dealers: 800-772-4077 Telex: 910-366-7277 
Mail Orders: 630 Bancroft Way, Berkeley, CA 94710 | | 
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* CRT'S * PRINTERS * TELEPRINTERS ° 


MICROMAIL'S 
GOT IT!! 


° 630 RO e 630 API-RO e 620 RO 


• 40 CPS “INTRODUCTORY OFFER” "INTRODUCTORY OFFER" 


$1899.00 $1649.00 $1149.00 


“TAILORED TO YOU e 25 CPS A . ] | T 
| 630 KSR .....CALL SYSTEM” — e SERIAL RS232C F Ey : E рну isa pin es 
sive a a ws as e a 
NEC QUME | given size, rotates it, increases the size, 
ө 7700 SERIES "ON SITE WARRANTY“ and continues the process. 
• 3500 SERIES VUE ME 
Call for Our LOW PRICES Call for Our LOW PRICES 
exploration in which even simple pro- 
TELEVIDEO grams can have unexpected, often 
4 DA... ibi SEHEN. beautiful results. The small amount 
LA 12D .... NEW! ....$1599.00 ; of Logo we've seen so far is enough to 


support weeks of activities in pro- 
gramming and mathematics, explor- 
... CALL ing such questions as “How does the 
shape of a POLY figure depend on the 


3M er ees 
angle input?” or “Why do so many re- 
eDUAL MODE ubt auras peated programs produce symmetric 
MATRIX PRINTER e COMPUTER TERMINAL designs?" or simply creating beautiful 


patterns. Andrea diSessa and I 

Кач TEXAS INSTRUMENTS describe some of the mathematics 
DP 8000AP (includes upper/lower case option) that arises from investigating this 
810/2 VFC/CP $1499.00 computer-based approach to geom- 

күке DES DER etry in the book Turtle Geometry: 

The Computer as a Medium for Ex- 

ploring Mathematics (Cambridge, 


"PORTABLES SPECIAL" ___ VT100 / TELEVIDEO | | MA: MIT Press, 1981). 


$1399.00 GPAPHICS OPTION In addition to the subject matter, 
$849.00 AS LOW AS the system interaction also plays a 


$999.00 $999.00 crucial role. When people explore 
using Logo, they are continually 
SS eee Se o el or m =" defining new procedures and modify- 


ı CALL TOLL FREE (800) 854-602 ing old ones. А typical compiler- 


E 
Кын кшз кшз шып шыш шын AÁ— шыш ee —— UA— X X UA es — ee es um oriented system, in which changing а 
definition requires switching back 


SAVE ON MASTERCARD Н еди, я EUPEN АЯ and forth among separate editors, 
PREPAID VISA EQUIRE І i [s ЖЕ ЕҢ 
ORDERS ACCEPTED { 15% DEPOSITI COLLECT compi sands ders. Im 

Logo has gone into providing a pro- 


WE SELL INTERNATIONALLY E n ? 

gramming environment that makes it 

| P.O. Box 3297 easy to define and modify proce- 

|" М { | = F M H à |. e ңы dures. The Texas Instruments and 
ето B all TWX: 910 595 1146 Apple implementations of Logo in- 


clude integrated screen editors. Giv- 


95079 vlr ers E 
925 NEW!.. 


DEC LA 100 


appropriate for this kind of activity. 
Much of the effort in implementing 
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When we announced the first dual processor 

in early 1980, we knew we were on to something. 
Now over two years later, CPU 8085/88 is still 
the leading dual processor. 


One processor runs 8 bit software, 
while the other processor runs 16 bit software. 


Users love it because they can run 
existing libraries of 8 bit programs...or run the new generation of ultra-efficient 
16 bit programs without a hardware change. 


Software companies love it because 
they can use 8 bit techniques to debug the new 16 bit programs they're working on. 


Now it seems everybody has a dual processor in the 
works. Like we said, we're flattered: But CompuPro's 
track record of technological leadership is not easily 
imitated. And while they're still figuring out how to 
successfully implement dual processing ... 


We've joined the 8 bit and 16 bit worlds with MPIM 8-16 * ,a multi-user operating system which 
runs 8 and 16 bit software = simultaneously -in a multi-user environment. Let one station run a 
16 bit spreadsheet...another an 8 bit word processor.,.while other terminals execute their own 
80r16 bit programs. Only CompuPro's dual processing delivers these kind of results. 


* MPIM 8-16 |s CompuPro's proprietary edition of Digital Research's multi-user MP/M-88 (V 2.X) operating system. 
MP/M Ів a trademark ûf, and is used under license from Digital Research. 


When it comes to dual processing, we wrote the book. But if you thought 
we were going to stop there - well, you know CompuPro better than that. 
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_ CP/M 
OWNERS! 
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MPL 
ONLY $175 


A revolutionary software 
package that simplifies 
programming while increasing 
the versatility of personal 
computers. 

e Runs on CP/M. 

e Can be used without any special 
training in computer programming. 

e Displays data menu-style. 


e Organizes data by connecting 
menus together. 


s Utilizes menus lo drive program 
operation automatically, 


HARD DISK 
BACKUP 


THE BACKFIELD 
ONLY $150 


A software package that backs 
up hard disks to floppies 
without special hardware. 
e Runs on CP/M. 


e Backs up hard disks to floppies 
and other disks. 


e Can back up all files or selected 
files. 


e Backsup only those sections of 
the disk that are in use. 


* Automatically selects files that 
have changed since last backup. 


AVAILABLE NOW! 
(408) 395-0838 


OR SEND CHECK TO: 


Audio Light, Inc. 
146 Town Terrace, Suite 4 
Los Gatos, CA 95030 


MPL Requires a 24 X BO ÇAT: 
All soltware is supplied on 
B" single density diskette for CP/M 2.2 


"Саной remconts add 6% lor salas гах 
Dealer/OEM Inquiries Welcome 


MPL is a trademark of Audio Light Inc. 
CP/M is a trademark af Digital Research 


Audio Light 13 
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MENU PROGRAMMING 


ing the command TO or EDIT activates 
the screen editor, with the appropri- 
ate procedure definition ready to be 
modified. À single keystroke installs 
the new definition as a Logo pro- 
cedure. 

The success of turtle geometry is 
due in large part to the fact that in de- 
signing it we did not view ourselves 
solely as mathematicians and educa- 
tors attempting to invent a new ap- 
proach to geometry, nor as computer 
scientists attempting to implement a 
system. Instead, we tried to take both 
perspectives, continually tailoring the 
computer system to fit the mathe- 
matics, and vice versa. 


Outputs 

We've already seen how to define 
procedures that require inputs. You 
can also make a procedure output a 
value. For instance, the following 
procedure takes two numbers as in- 
puts and outputs their average: 


TO AVERAGE :X :Y 
OUTPUT (:X + :Y)/2 
END 


The result returned by AVERAGE can 
be examined directly (using PRINT) or 
used in turn as an input for other op- 
erations: 


PRINT (AVERAGE 2 3) 

2.5 

PRINT (AVERAGE 1 2) + (AVERAGE 3 4) 
5.0 

PRINT (AVERAGE (AVERAGE 1 2) 3) 
2.25 


Note the Logo convention of using 
parentheses to group a procedure 
with its inputs. Although parentheses 
are almost always optional in simple 
Logo lines, it is a good idea to include 
them because they make the lines 
easier to read. 


Programming with Procedures 

A Logo program is typically struc- 
tured as a cluster of procedures. 
These procedures pass information 
among themselves by means of inputs 
and outputs. The advantage of this 
kind of organization is that it sepa- 
rates the program into manageable 
pieces, as each procedure can be sim- 
ple in itself. Even in a complex pro- 
gram, it is unusual to have an in- 


dividual procedure that is more than 
a few lines long. In addition, the inte- 
grated Logo editor and the general in- 
teractive nature of the Logo system 
enable you to define and test in- 
dividual procedures separately. 

To illustrate procedural organiza- 
tion, let's design a simple game that's 
played as follows. The computer 
chooses at random a "mystery point" 
on the screen, and asks the player to 
make successive LEFT and FORWARD 
moves with the turtle. Before each 
move, the computer prints the turtle's 
distance from the mystery point. The 
goal is to get the turtle very close to 
the point in as few moves as possible. 
Here's a transcript of the game in ac- 
tion. The computer's responses are 
printed in italics to distinguish them 
from what the player types: 


DISTANCE TO POINT 15 67.6 
TURN LEFT HOW MUCH? 

0 

GO FORWARD HOW MUCH? 
25 

DIST ANCE TO POINT IS 90.25 
TURN LEFT HOW MUCH? 

180 

GO FORWARD HOW MUCH? 
50 

DISTANCE TO POINT IS 47.38 


ù 


And finally: 


DISTANCE TO POINT IS 12.08 
YOU WON IN 11 MOVESI 


The heart of the program is a pro- 
cedure called PLAY. This takes as in- 
put a number M, which indicates the 
number of moves so far. PLAY first 
checks to see if the player has won. If 
so, it prints a message saying how 
many moves have occurred, and 
stops. Otherwise, it asks the player to 
make a move, and goes on to the next 
round, with M increased by 1: 


TO PLAY :M 

TEST CHECKWIN? 

IFTRUE (PRINT [YOU WON IN] 
:M [MOVES!)) 

IFTRUE STOP 

MAKEMOVE 

PLAY :M + 1 

END 


The PLAY procedure is simple in itself 
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There are a lot of fine names in microcomputers. But there's 
only one name in software to remember. MicroPro. Because 
MicroPro has taken the best ideas in business software and 
put them together to make the MicroPro Software System"^— 
a family of software products that work together on more 
than 100 of the most popular brands of microcomputers, 
probably including yours.* 


Software makes the difference. 


The key to getting the most out of your computer is the 
software you use. And the Software System is designed to get 
the most out, faster. The Software System is our new name 
for the MicroPro family of software products, each remarkably 
powerful and versatile~and even more so when you com- 
bine them. 

The products: WordStar®(word processing), Ма Мегре" 
(WordStar option—personalized form letters and other 
file-merging uses); SpellStar™ (WordStar option —spelling 
checker); DataStar™ (data entry and retrieval); CalcStar™ 
(electronic spread sheet and financial modeling); SuperSort™ 
(sorting, selecting, and merging); and WordMaster® (video 
text editing). 


More solutions, less work. 


The Software System enables you to use your micro- 
computer to its fullest with less time and effort. That’s 
because, for one thing, most MicroPro products have 
similar methods of operation, so it’s easier to move 
from one product to another. And they readily adapt 
to your way of doing business, instead of forcing you 
to make changes to fit a rigid software package, like 
you have to do with many other software products. 
Most important, you can combine MicroPro products’ infor- 
mation and abilities. The result a lot more ways to make your 


a YOU PICK 
HE COMPUTER, 
MICROPRO 
MAKES ІТ PERFORM. 


Mess 
F 


* 
Lr | 


business more productive than youd get from just using each 
product by itself. 


The System doesn't stop. 


Count on MicroPro to keep expanding the Software 
System with new products that make it even more useful and 
powerful in your business. Coming this year: a series of 
in-depth accounting packages; InfoStar;" a powerful report 
generator and partner to DataStar; and StarBurst,” anew kind 
of software that will link our products together into an even 
friendlier and easier to use package. 

If you're shopping for a computer, we recommend you 
shop for software even more carefully. After all, there are a lot 
of good hardware systems to choose from. But theres only 
one Software System. From MicroPro. 

To get our brochure on the MicroPro Software System, 
visit any of our 1200 dealers around the world. 

Or phone toll-free 800-227-2400, ext. 933 
(In California 800-772-2666, ext. 933.) 


INTERNATIONAL CORPORATION 


*Ask your MicroPro dealer to let you know which microcomputers can use MicroPro software. For the IBM® Personal Computer, WordStar and MailMerge are now available other products coming. MicroPro Apple" 
software requires a CP/M®-Z-80" adaptation device. IBM is a registered trademark of International Business Machines сор Apple is a trademark of Apple Computer Inc. CP/M is a registered trademark 
2 


of Digital Research, Inc. 7-80 is a registered trademark of Zilog, Inc. 9 19 
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MicroPro International Corp. 


because it delegates the problems of 
testing for wins and making moves to 
the procedures CHECKWIN? and 
MAKEMOVE. 

Here’s MAKEMOVE, which prompts 
the user for angles and distances, and 
moves the turtle correspondingly. It 
uses a subprocedure READNUMBER, 
which returns a number typed in at 
the keyboard: 


TO MAKEMOVE 

PRINT [TURN LEFT HOW MUCH?) 
LEFT READNUMBER 

PRINT [GO FORWARD HOW MUCH?] 
FORWARD READNUMBER 

END 


To check for a win, the program 
must test whether the turtle's position 
is close to some predetermined point 
(e.g., 20 steps). The Logo primitive 
operations XCOR and YCOR return 
the turtle's x and y coordinates. We'll 
suppose that the x and y coordinates 
of the hidden point are given by vari- 
ables XPT and YPT. If you assume 
there is a procedure DISTANCE that 
returns the distance between two 


points, the CHECKWIN? procedure 
can be written as follows: 


TO CHECKWIN? 

MAKE "D DISTANCE XCOR YCOR 
‚ХРТ :YPT 

(PRINT [DISTANCE TO POINT IS] 
О) 

IF :D < 20 OUTPUT "TRUE 

OUTPUT “FALSE 

END 


CHECK WIN? returns as its value either 
TRUE or FALSE, which is the result 
that is tested by PLAY to determine 
whether the game is over. Observe 
also the use of the MAKE statement to 
assign values to variables. In this 
case, D is used to designate the 
distance. 

Here is the procedure for comput- 
ing the distance between two points, 
as the square root of the sum of the 
squares of the coordinate differences: 


TO DISTANCE :A :B :X :Y 

MAKE “DX :A — :X 

MAKE “DY :B - :Y 

OUTPUT SORT (‘DX*:DX + :DY *:DY) 
END 


THE MULTI-USER FRIENDLY MEMORY BOARD WITH 


Г] “Educated” cycle control 


[ ] Multila =й board and bus 


signal filtering for noise- 


[ ]256 Kilobytes 
6 MHz with no weight 
states—Most Processors 


module generates all tim- 
ing on board asyn- 
chronously for maximum 


free operation. 
[OJ Full one year warranty 
If you wish, sand a check or money 


Now you need a procedure to start 
the game: 


TO GAME 

CLEARSCREEN 

MAKE "XPT RANDOMCOORD 
MAKE "YPT RANDOMCOORD 
PLAY O 

END 


This clears the screen, assigns values 
(chosen at random) to the mystery- 
point coordinates XPT and YPT, and 
calls PLAY with an initial M equal to 
zero. 

The following procedure, used to 
select random coordinates, returns a 
random number between —75 and 
+75. It works by calling the Logo 
primitive RANDOM to obtain a ran- 
dom number between 0 and 150, and 
subtracts 75 from the result: 


TO RANDOMCOORD 
OUTPUT (RANDOM 150) - 75 
END 


The only thing needed to complete 
the program is READNUMBER, which 
returns a number input from the 
keyboard: 


TO READNUMBER 
OUTPUT FIRST REQUEST 
END 


READNUMBER uses the Logo 
primitive REQUEST, which waits for 
the user to type a line, and then 
returns a list of all the items in that 
line. The desired number is extracted 
as the first item of the input list. 
(We'll talk about lists below.) 

Actually, it might be better to 
design READNUMBER so that it checks 
to see if the item to be returned is in- 
deed a number, and to complain 
otherwise: 


TO READNUMBER 


[Г] Designed to operate in any 


order for $1, 379 (In California add 696 
ase System IEEE or Non- 


sales tax where applicable). 
Manual avallable at $25.00 each 
refundable with order. 


access speed and uniform 
operation 

ж raed lta termito, 
manual with complete in- : 
stallation guide and source ise Trademark of Digital 
listings for MP/M II™* and OEM & Dealer Inquirles invited 


“Virtual Disk” solid state р 4 


disk applications. 
C] DMA operation fully sup- 

MACROTECH International Corp., 
22133 Cohasset St., Canoga Park, 


ported in strict accordance 

with IEEE 696 standard. 
California 91303 
(213) 887-5737 


MAKE "TYPEIN FIRST REQUEST 

IF NUMBER? :TYPEIN OUTPUT 
:T YPEIN 

PRINT [PLEASE TYPE A NUMBER] 

OUTPUT READNUMBER 

END 


[C] 16-bit addressing option: 
Powerful Macrotech Mem- 
ory Mapping (M?) bank se- 
lect architecture allows 
each 4K block of the 16 bit 
(64K) logical addresses to 
be dynamically translated 
to any 4K block of the 256K 
on board physical memory. 

[J 24-bit direct addressing 
option 


Notice the final line of the procedure. 
Its effect is to make READNUMBER try 
again for an input until it gets a 
number, as many times as necessary. 


[Г] 8/16 data transfer protocol 
[С] Parity error detection 
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COMMODORE У 
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ca “THE WONDER COMPUTER 


2x 


| OF THE 1980s. UND 


—WILLIAM SHATNER 


R300: 
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“The best computer value in the 
world today. The only computer 
you'll need for years to come.” — 


JM жм 18K 
MEMORY 
EXPAN SIC? 


- l | 
2 TST POWER 
LIGHTPEN | 


ОНЕ SWITCH | 


woDEM POA 
TELEPHONE АМО 
TELECOMPUTING 


VIC SUPER SARGONII 
ALIEN CHESS 


JUPITER SUPERSLOT VIC BIORHYTHM/ BLUE MEANIES SLITHER/ = VIC-20 SUPER 
LANDER AVENGER COMPATABILITY E, vario UTER SUPERSLITHER EXPANDER 
A 


Read the chart and see why COMPUTE! Magazine! calls the VIC-20 computer 
“an astounding machine for the price.” Why BYTE? raves: "...the VIC-20 
computer unit is unexcelled as a low-cost consumer computer. " Why Popular 
Mechanics? says "...forthe price of around $300, it's the only game in town that is 
more than just a game." And why ON COMPUTING INC? exclaims: “What is 
inside is an electronic marvel... 1f it sounds as if I'm in love with my new 
possession, I am.” 

The wonder computer of the 1980s. The VIC-20 from Commodore, world's 
leading manufacturer of a full range of desktop computers. See the VIC-20 at your 
local Commodore dealer and selected department stores. 

I April '8I issue 2 May "81 issue 3 November '81 issue 4 Fall '8l issue 


— oW ee 


VIC-20® VS. OTHER HOME COMPUTERS 
TRS-80* 
Commodore | Atari? TI® Color 
Product Features VIC-20 400™ 99/4A | Computer 
MaximumRAM Memory | 32K | 16K | 48K | m 3E | 
Kevboard Styl Full-Size Flat Full-Size oy Е i a. 
eyboard Style Typewriter Plastic | Typewriter tyle : ' : ге 
Style Membrane Style DRIVEROAD bye CESE CASNOSTY E Жанына МОЖ INVENTORY 
Programmable 
Function Keys 
Graphic Symbols 
On dau 
602 | 6502 [ТМ59900 
Accessible 
Machine Language 
Operates with all Peripherals 
(Disk, Printer and Modem) 
Telephone Modem 


| Price* — | $299.95 | $399.00 | $454.00 -— 00 
Number of Keys 7 | 48 — 
Upper/Lower 
Case Characters 

sso" 
* Mantifecture?'s suggested retail PELLI Mar. 1, 1982 


tFor more Information, see Commodore's Commodore Consumer Products Division BY8 
Information Network on CompuServe, — | 487 Devon Park Drive, Wayne, PA 19087 l 
| Canadian Residents: Commodore Computer Systems I 
| 3370 Pharmacy Ave., Agincourt, Ont.. Canada, MI W 2К4 | 
| Please send me more information on the VIC-20. i 
А | Мате І 
{ Address 
EN 
zcommocdore ,. м m i 
| l 
Phont oo ڇڪ‎ 
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From Aspen Software 
The Only Complete Document Proofreading System 
For CP/M®, TRS-809 and IBM-PC Word Processors 


Featuring Random House? Dictionary 

e Complete Accuracy-looks up every word; 
does not use less accurate root word 
analysis, plus Random House Dictionary 

t. Full Interactive Correction-standard 

e Instant Access to Dictionary 

e Compact-Random House Dictionary 
supplied in sizes to fit your system 
(50,000 words standard) 


GRAMMATIK 


Beyond Spelling Checking 

e Detects typos, punctuation and 
capitalization errors, misused words 
and phrases 

e Analyzes Writing Style 

e Suggests Alternative Usages 


- NO ERRORS 


"The programs together (Proofreader and 
Grammatik) offer a dynamic tool for 
comprehensive editing bevond spelling 
corrections," 

--Dona Z. Meilach in Interface Age, 5/82 


"Grammatik is the perfect complement to a 
spelling check program." 

--Dr. Alan R. Miller in Interface Age, 5/82 
"If you use a word processor and a spelling 
checker, then you should investigate the unique 
capabilities of this program. Grammatik isa 
surprisingly fast and easy to use tool for 
analyzing writing style and punctuation." 

--Bob Louden in [nfoWorld, 12/81 
“For the user who is as tight with his dollar as l, 
Proofreader is the program of choice.” 

—Stephen Kimmel in Creative Computing, 3/82 
"Anyone involved with word processing in any 
way, whether writing manuals, letters, 
brochures, newscopy, reports, etc. is encouraged 
to get the excellent program Grammatik." 

--A.A, Wicks in Computronics, 6/82 


Grammatik and Proofreader are compatible with all 
CP/M, MS-DOS (incl. IBM-PC), and TRS-80 word 
processors. Current CP/M formats: standard B", 
Northstar, Omikron, Osborne, Apple. Please call/or 
write for details of minimum system sizes and availability 
of additional disk and operating system formats. 
Shipping costs inctuded. Piease specify your system 
configuration when ordering. Dealers inquiries 
invited. 


Proofreader | Grammatik Both 
CP/M, MS-DOS $129.00 $150.00 $250.00 
TRS-80 Modei II ма $99.00 
TRS-80 Mod. 1/11 $8900 $59.00 $139.00 
Random House is a registered trademark of Random 
House, Inc. Other registered trademarks: CP/M: Digital 
Research; TRS-80: Tandy Corp.; MS-DOS: Microsoft; 
IBM: ІВМ; Proofreader, Grammatik: Aspen Software Co. 


Aspen Software Co. 


P.O. Box 339-B Tijeras, NM 87059 
(505) 281-1634 
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This makes the game behave as 
follows: 


GO FORWARD HOW MUCH? 
FJKSL 

PLEASE TYPE A NUMBER 
FIFTY 

PLEASE TYPE A NUMBER 
50 


Lists 

We've seen that Logo's procedural 
organization makes it an easy and 
convenient language for writing pro- 
grams. Most modern programming 
languages are, in fact, procedurally 
organized, although few languages 
make it so easy to interactively define 
and modify procedures as does Logo. 

A much more special aspect of 
Logo is the way it handles collections 
of data. This is done using lists. A list 
is a sequence of data objects. For 
example: 


[1 2 BUCKLE MY SHOE] 


is a list of five things. The items in a 
list can themselves be lists, as in: 


[PETER PAN] WENDY JOHN] 


which is a list of three items, the first 
of which is itself a list of two items. 
Similarly, we can have lists whose 
items are lists, and so on. Lists, there- 
fore, are a natural way to represent 
hierarchical structures, that is, struc- 
tures composed of parts that them- 
selves are composed of parts. 

Logo includes a number of opera- 
tions for manipulating lists. FIRST ex- 
tracts the first item of the list. In this 
example: 


FIRST [1 2 BUCKLE MY SHOE] 


it is 1, and in the next example: 


FIRST [[PETER PAN] WENDY JOHN] 


it is [PETER PAN]. 

The BUTFIRST operation returns 
the list consisting of all but the first 
item of the given list, so in 


BUTFIRST [1 2 BUCKLE MY SHOE] 
it is [2 BUCKLE MY SHOEI, while in 


BUTFIRST [[PETER PAN] 
WENDY JOHN] 


it is [WENDY JOHN]. 

The FPUT operation takes the two 
objects x and y and constructs a list 
whose FIRST is x and whose 
BUTFIRST is y. For example: 


FPUT 5 [2 BUCKLE MY SHOE] 


produces the list [5 2 BUCKLE MY 
SHOE], and 


FPUT [PETER PAN] 
[BUCKLE MY SHOE] 


produces the list [[PETER PAN] 
BUCKLE MY SHOE]. 

The SENTENCE operation, like 
FPUT, constructs larger lists from 
smaller ones, but in a slightly dif- 
ferent way. SENTENCE takes a 
number of lists as inputs and com- 
bines all their elements to produce a 
single list. For example: 


SENTENCE [PETER PAN] 
[BUCKLE MY SHOE] 


produces the list [PETER PAN BUCKLE 
MY SHOE]. 

The significant thing about lists in 
Logo is that they can be manipulated 
as what computer scientists call "first- 
class data objects." That is to say, 
Logo lists (as opposed, for example, 
to arrays in BASIC) can be: 


e assigned as the values of variables 

e passed as inputs to procedures 
ereturned as the outputs of pro- 
cedures 


For instance, you can assign names to 
lists: 


MAKE "X [DOM PAH] 
MAKE "Y [HEIGH HO] 


and then refer to the values of these 
variables, so that BUTFIRST :X is the 
list [PAH]. You can also combine 
operations on lists to produce more 
complex operations. For example: 


FIRST FIRST [[PETER PAN] 
WENDY JOHN] 


returns the word PETER. 
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In an age when new standards are constantly emerging, 
one disk consistently meets or exceeds them alll. 


Not all disks are created equal. Some are better 
than others. To find out what's best for you, look for 
Maxell disks. They now carry the Gold Standard 
symbol of quality. It's your assurance Maxell disks 
meet or exceed every definition of quality, No matter 
who establishes it. We've earned this universal supe- 
rlority by never relaxing our g 
uniquely demanding quality ml 
control. Every aspect of manu- 
facturing is checked, then 
checked again. j 

Your benefits are many. 
Take the perpetual problem of 
drop-outs. A drop-out is a tiny 
defect that wastes time and 
degrades computer accur- 
acy ond performance. Now 
that you understand what a 
drop-out is, forget it. Maxell 
disks don't have any. Each f 
disk comes to you certified ff 


Maxell.The Gold Standard. 


drop-out free at the time of manufacture. You can 
depend on this quality protecting your valuable 
programs and programming time, indefinitely. 
We've run disks over ten million passes under 
conditions designed to find weak points and wear. 
We couldn't. And you won't. 

There is a Maxell disk for the 
floppy systern you use, or plan 
| to use. Check your computer's 
| instructions. Or write for our 
complete, highly informative 
brochure. 

When you set the Gold 
Standard as your level of 
quality, you'll benefit from 
Improved disk performance, 
Immediately. Bank on it. 


maxell. 


Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J: 07074, 201-440-8020 


You can also write procedures that 
manipulate lists: 


TO DOUBLE :L 
OUTPUT SENTENCE :L :L 
END 


PRINT DOUBLE [OOM PAH] 
OOM PAH OOM PAH 


PRINT DOUBLE DOUBLE 
[DOM PAH] 

OOM PAH OOM PAH 
OOM PAH OOM PAH 


The implication of this is that you 
can combine operations on lists, 
much as you combine operations on 
numbers in ordinary languages. For 
example, one very useful list opera- 
tion is PICKRANDOM, which chooses 
an item at random from an input list. 
PICKRANDOM is not provided as a 
primitive operation, but is easily con- 
structed out of simpler operations, 
such as finding the length of a list, 
selecting a random number in a given 
range, and extracting the nth item of 
a list. 


Playing with Text 

To illustrate how lists are used, let's 
examine a program that composes 
vacation postcards, such as: 


DEAR DOROTHY 
WISH YOU WERE HERE. 
LOVE -- JOHN 


DEAR MARY 
EVERYONE'S FINE. 
WRITE SOON -- AUNT EM 


You begin by setting up lists of 
names and phrases from which the 
elements of the postcard will be 
chosen: 


MAKE "NAMES 
[JOHN 
DOROTHY 
[AUNT EM] 
OCCUPANT] 


MAKE "PHRASES 
[[WISH YOU WERE HERE.] 
[WEATHER'S GREA TI] 
[SURF’S UP.] 
[EVERYONE'S FINE.]] 


MAKE "CLOSINGS 
[LOVE 
[SEE YOU SOON] 
[WRITE SOONI] 
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Here's the main postcard program: 


TO POSTCARD 
PRINT SENTENCE [DEAR] NAME 
PRINT BODY 
PRINT (SENTENCE CLOSING 
[--] NAME) 
POSTCARD 
END 


The recursive call in the last line 
makes the procedure keep printing 
new postcards over and over. (Com- 
pare the SQ and POLY procedures.) 

The procedures NAME, BODY, and 
CLOSING generate the elements of the 
postcard by selecting items from the 
appropriate lists: 


TO NAME 
OUTPUT PICKRANDOM :NAMES 
END 


TO BODY 
OUTPUT PICKRANDOM :PHRASES 
END 


TO CLOSING 
OUTPUT PICKRANDOM :CLOSINGS 
END 


You can change the postcard pro- 
gram so that it automatically aug- 
ments its repertoire of phrases by 
every so often (say, one chance in 
three) asking the user to type in a new 
phrase and adding that to the 
PHRASES. To do this, add to the 
POSTCARD procedure the line: 


IF 113.3 LEARN.NEW.PHRASE 


The 1.IN.3 procedure returns TRUE 
with odds of one chance in three and 
FALSE otherwise. One possible way 
to write this procedure is: 


TO 1.IN.3 

IF (RANDOM 3) = О OUTPUT "TRUE 
OUTPUT “FALSE 

END 


Here’s how the program learns a 
new phrase: 


TO LEARN.NEW.PHRASE 

PRINT [PLEASE TYPE IN A NEW PHRASE] 

MAKE “PHRASES FPUT REQUEST 
‘PHRASES 

END 


The idea is that REQUEST returns (as 
a list) the phrase that the user types in 
response to the message. This is 
added to PHRASES (by means of 


FPUT), so that the program will be 
able to use this phrase in future 
postcards, like: 


PLEASE TYPE IN A NEW PHRASE 
DON’T FORGET TO FEED THE DOG. 


DEAR OCCUPANT 
DON’T FORGET TO FEED THE DOG. 
LOVE -- JOHN 


Another change you can make is to 
generate longer postcards, whose 
BODY consists of one or more 
phrases, One way to do this is to alter 
the BODY procedure as follows: 


TO BODY 

IF 1.IN.2 OUTPUT SINGLE.PHRASE 

OUTPUT SENTENCE BODY 
SINGLE.PHRASE 


TO SINGLE.PHRASE 
OUTPUT PICKRANDOM :PHRASES 
END 


This uses recursion in a devious way. 
Half the time you call BODY, it will 
output a single phrase, just as before. 
(The procedure 1.IN.2 is analogous to 
the 1.IN.3 procedure above.) But the 
other half of the time, it recursively 
generates a new BODY and combines 
this (using SENTENCE) with a single 
phrase. The new (recursively called) 
BODY will itself generate a single 
phrase only half the time. Otherwise, 
it will call a third BODY. The result is 
that a call to body will generate a 
single phrase about half the time, two 
phrases about one-fourth of the time, 
three phrases about one-eighth of the 
time, and so on. 

Here's the final postcard program 
in action: 


DEAR AUNT EM 

SURF'S UP. DON'T FORGET TO 
FEED THE DOG. 

WRITE SOON -- DOROTHY 


PLEASE TYPE IN A NEW PHRASE 
GET THE MONEY IN SMALL BILLS. 


DEAR OCCUPANT 

WEATHER'S GREAT! WISH YOU 
WERE HERE. GET THE 
MONEY IN SMALL BILLS. 

SEE YOU SOON -- JOHN 
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ALL MATTER IS MODULAR. 
. YOUR PRINTER SHOULD BE, TOO. 


Introducing the Prism Printer'" from 
Integral Data Systems, the first truly 
modular, field-upgradeable dot matrix 
printer. Now your printer can be as 
flexible as the rest of your system. 

Start with the basic printer which 
features text-quality printing; then 
add the performance options you 
гей — when you need them. Add the 
matic cut sheet feeder for word 
Жїщалзїпд. Install the Sprint Mode™ 
ır high-speed data output. For com- 
Пр сабр information and ideas 

il nothing is more effective than 
HOU" graphic option and Prism 
— this gives you high- 
qu TENE Chlor output in text, 
graphs fhbd Cert. And that's just the 
beginning F on modules 


will be availat 

If you're an / ‘or other 
professional п iter user, 
Prism Prig he key to your 
systa on. At last, the chemistry 


between you and your printer. 
9u ll never pay too much or get too 
ttle again. The Prism Printer from 
Integral Data Systems. 

For the name of your nearest Integral 
Data Systems Dealer, call toll free (800) 
258-1386. In New Hampshire, Alaska 
and Hawaii, call (603) 673-9100. 


e Integral Data Systems, Inc. 
Milford, NH 03055 


Telex: 953032 


APPLE is a registered trademarh of Apple Corporation. 
IBM is a registered trademark of International Business Machines Corporation, 


Text-generation procedures are fun 
to write and to play with and also 
easy to modify. You can make them 
as elaborate or as simple as you like 
and apply the same ideas to produc- 
ing essays, poems, love letters, and so 
on. The idea of generating a random 
postcard program is based on work 
done at MIT by Neil Rowe, whose ar- 
ticle “Grammar as a Programming 
Language” (Creative Computing, 
January/February 1978) contains 
many other examples of text-genera- 
tion procedures, It also shows how to 
implement, in Logo, a special-pur- 
pose “sublanguage” for creating such 
programs. 


Recursive Tiling 

The success of Logo as a catalyst 
for learning involves much more than 
the Logo language itself, although the 
language does play a crucial role. The 
best kind of Logo activity is a synthe- 
sis of programming, mathematics, 
aesthetics, and, above all, the oppor- 
tunity to explore. One particularly 
striking example of this is the “recur- 
sive tiling" program invented by 
Andrea diSessa and Doug Hill. This 
scheme enables you to write simple 
procedures that draw patterns such as 
the ones shown in photos 2 and 3, 
giving you literally billions of possi- 
bilities to examine and explore. 

The idea is as follows. Suppose you 
have a program that draws a pattern 
inside a square of some given size. By 
scaling the pattern size in half and 
gluing together four copies, you ob- 
tain a more complex pattern in the a 
square of the original size, as shown 
in figure 5a on page 108. In fact, you 
can generate many different patterns 
from a single pattern because each 
copy of the original pattern that you 
place in each corner square can be 
rotated through an arbitrary multiple 
of 90 degrees, as shown in figure 5b. 

To convert this idea into a com- 
puter program, suppose you have a 
procedure called PROC that draws a 
pattern in a square. Assume that 
| PROC takes an input S that specifies 
(2b) the size of the square, scaled so that S 

is equal to half the diagonal of the 
Photos 2a and 2b: Two tiling patterns constructed from the same basic figure (a triangle square. Assume also that PROC is de- 
within a square). The differences in the patterns are due to using different orientations signed to begin drawing with the tur- 
when the basic figure is combined into “higher-level” patterns. tle at the center of the square pointing 


(2a) 
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at a vertex, and to end with the turtle 
in the same state. 

Now suppose you have a square of 
size S divided into four “corner 
squares" each of size $/2. The follow- 
ing process is designed to start with 
the turtle at the center of the square, 
facing one of the corners. It draws a 
copy of the PROC design in that cor- 
ner square and returns the turtle to 
the center of the larger square. Then 
it turns the turtle 90 degrees to point 
at the next corner square. The steps in 
the process are: 


1. Move the turtle FORWARD a dis- 
tance of S/2. This brings the turtle 
to the center of the small square, 
pointing at a vertex of that 
square. 

2. Run the procedure PROC with an 
input of S/2 (half the diagonal of 
the smaller square). This draws 
the pattern and leaves the turtle at 
the center of the small square. 

3. Move the turtle BACK a distance 
of S/2 to return it to the center of 
the larger square. 

4. Rotate the turtle 90 degrees. 


In addition, before performing step 2, 
you can rotate the pattern through a 
multiple of 90 degrees. If you do this, 
you should perform the opposite 
rotation at the end of step 2, so that 
the turtle will end up facing in the 
same direction from which it started. 
The following CORNER procedure 
implements this strategy. CORNER 
takes three inputs. The first, A, is a 
multiple of 90 degrees to be turned 
before drawing the pattern (A is an in- 
teger from 0 to 3). The next input, 
PROC, is the name of the procedure 
that draws the pattern. PROC is 
assumed to take one input that speci- 
fies the size of the pattern. The third 
input to CORNER is a number S that 
specifies the size of the square. The 
procedure is used as follows: 


TO CORNER :A :PROC :5 
FORWARD :5/2 

RIGHT 90 * :A 
DRAWFIGURE :PROC :5/2 
LEFT 90 * :A 

BACK :5/2 

RIGHT 90 

END 


(3a) 


(3b) 


Photos 3a and 3b: Two tiling patterns constructed on the same basic triangle as in 
photos 2a and 2b. All four patterns use the gluing scheme shown in figures 5a and 5b, 
and photos 4a, 4b, and 4c, extended to four levels. 
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GLUEI 
(5a) 
.GLUE2 | 
(5b) 


Figure 5: Given a design that lies inside a 
square, four copies of the same design 
(each scaled to half the size of the original) 
will produce a more complex pattern in 
the same square. Varying the relative 
orientations of the four copies produces 
different overall designs. This is the basic 
gluing scheme used to produce the pat- 
terns in photos 2a, 2b, 3a, and 3b, starting 
with a triangle, and repeating the gluing 
process four times (i.e., working with a 
final pattern element scaled to 1/16 times 
the size of the original square). 


The CORNER procedure uses a sub- 
procedure DRAWFIGURE, which takes 
as inputs a procedure name and a 
number and runs the procedure with 
the number as input. DRAWFIGURE is 
implemented in terms of the Logo 
primitive operation RUN, which exe- 
cutes a list as if it were a typed-in 
command line: 


TO DRAWFIGURE :PROC :INPUT 
RUN SENTENCE :PROC :INPUT 
END 


For example, if you execute: 


DRAWFIGURE [SQUARE] 100 


this combines [SQUARE] and 100 to 
obtain the list [SQUARE 100] and ex- 
ecutes this list as if it were a typed-in 
Logo command line, which is to say, 
it executes the command SQUARE 
100. 

The CORNER procedure begins with 
the turtle pointing at one corner of 
the large square; it ends with the tur- 
tle pointing at the next corner. This 
means that you can obtain a complete 


gluing design by running CORNER 
four times. Each of the four calls to 
CORNER can specify a different 
90-degree multiple of A, through 
which the design in that corner 
should be rotated. Since each gluing 
has four corners, and each corner can 
have any of four rotations, there are 
4* or 256 possible gluings for any 
given pattern. Here are two possible 
gluings: 


TO GLUE1 :PROC :S 
REPEAT 4 [CORNER О :PROC :5] 
END 


TO GLUE2 :PROC :S 
CORNER O :PROC :S 
CORNER 2 :PROC :S 
CORNER 1 :PROC :S 
CORNER З :PROC :5 
END 


Photo 4b shows the result of enter- 
ing 
GLUE1 (TRI] 100 


where TRI is a procedure that draws a 
small triangle inside a square, as 
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e Bell 212 compatible — 1200 Baud 


* Full duplex 
* 120 CPS over any standard phone line 


= Microprocessor design has invaded the modem 
world Our new 1200 baud modems pack Вел 212 
compoahbirty into 10 integrated circus by far 
the lowest parts count of any 212 modem 
available. The extremely low pans count 
translates directly into long life, outstanding 
reliabiliy and low production costs — sovings 
passed on lo you in O lower price. 


The Micro Link 1200 features onginate and 
answer capability The Auto Link 1200 includes 
these features plus auto. answer Both units 
are FCC certified for direc! connechon to the 
phone lines via o standard RINK phone jack 
and include R5232, Self Test, and a one year 
hrrwted warranty 


Take advantage ot higher technology at lower 
cost Coll for full product soecitications and 
today. 


Micro Link 42003449" Auto Link 4200 5549” 


ee‏ ایس رس که 
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U.S. ROBOTICS INC. 


FLEHIBLE | 
INTRODUCING МОРЕ REASONS = _ ФР 
FOR TRYING CONTROL DATA 
FLEXIBLE DISKS RIGHT NOW 


2 FREE IN EVERY BOX. 


Now you have two more reasons fo try Control Data flexible 
disks. Two free disks in every specially labeled box of 10 be- 
ginning July íst. That's 12 disks, or 20% more in every box. 


Control Data flexible disks are dependable. They're guaran- 
teed error-free so you can count on them to perform time 

after time. We manufacture and test every disk to exacting 

standards. It's one reason many users choose our media 

above all others. 


Control Data disks are available In both 8-Inch and 5-1/4-Inch 
sizes, In a variety of formats. And from now until Dec. 31, 1982, 
you get two free In every specially labeled box—lJust for 


trying them. 
If there isn't a participating distributor near you, call toll-free 
800/326-6207 | 
DISTRIBUTORS 1241-00 
od si | өс Supply C Hazelwood үс Ribbons & Ѕиррів | иш: DENSITY 
Lod s ble Computer Supply Corp. azeiwood, Specialty Computer s & Supplies 5 
DURS Dota Bs, 314/731-0808 Er авоток 
range, Data 6115, Inc. NEW JERSEY 
714/633-6650 — [ Engelwood, Data Research Associates 
Simi Valley, The Supply Depot 201/569-2620 
805/583-0505 
NEW YORK 
COLORADO - New York, Data Research Assoclates 
Denver, Data Pro Ltd. 212/564-2232 
303/777-8655 TDI i 
FLORIDA КЫ d 
| , | j- 
Нісівоћ, KAR Printing Seminal) „Уш! 
305/557-4782 Jacksonville, Computer Exchonge 
Mioml, Dato Pox 503/772-3803 
305/446-9291 Portland, Western Paper Compony 
GEORGIA | 503/288-5646 
Ationto, Data Associates, inc. PENNSYLVANIA 
404/252-9818 Berwyn, Used Computer, inc. (UCI) 
ILLINOIS 215/647-1881 


Chicogo, Thomas Computer Com. 
312/944-1401 

St. Charles, Visible Computer Supply Corp. 
312/377-0990 


IOWA 


Cador Roplds, Network Business Forms, Inc. 


319/365-8691 


MARYLAND 

Gaithersburg, BASY's 
301/977-6900 

. Jessup, Dato Storage, Inc. 
301/953-2424 


MASSACHUSETTS 
Woburn, Dato Research Assoclotes 
617/938-0425 


MICHIGAN 
Southfield, Transoction Storage Systems 
313/557-3036 


MINNESOTA 

үйө, Allanson Business Prod., Inc. 
612/881 

eet эе Data Products 
612/941-5880 


Austin, Business Data Products 
512/453-5129 

Dallos, Philbo Enterprises 
214/358-1200 

Houston, Suntex Dato Suppiles 
713/783-5270 

Son Antonio, Bull's | Data 
512/656-6367 

San Antonio, Transcontinentol Distrib. 
512/737-0064 


UTAH 
Solt Lake City, Rebel Enterprises, Inc. 
801/261-3300 


VIRGINIA 

Folitox, Data Research Associates 
703/385-3414 © 

WASHINGTON 

Kent, Western Paper Company 
206/251-5300 

Pasco, Western Paper Company 
509/547-1633 


(GD) CONTROL DATA 
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shown in photo 4a. (In accordance 
with general gluing strategy, TRI 
should be a procedure that takes one 
input that specifies the size of the 
square.) For comparison, photo 4c 
shows a different gluing: 


GLUE2 [TRI] 100 


Now comes the clever idea. The 
GLUE procedures enable you to glue 
together four copies of any pattern. 
On the other hand, entering 


GLUE1 [TRI] 100 


is also a command that draws a pat- 
tern in a square. In fact, the list 
[GLUE1 [TRI]], when combined with a 
size (via the DRAWFIGURE proce- 
dure), produces a command that 
draws a pattern in a square of the 
specified size. Therefore, you can use 
a GLUE procedure to glue together 
four of these patterns, for example: 


GLUE1 [GLUE1 [TRI 100 
or 
GLUE2 [GLUE1 [TRI]] 100 


But again, each of these “two-level” 
gluings is itself something that can be 
glued, so you can make three-level 
patterns such as 


(4b) 
GLUE2 [GLUE1 [GLUE2 [ТАП 100 


and so on and so one. The patterns 
shown in photos 2a, 2b, 3a and 3b 
are, in fact, all four-level gluings 
based on the same TRI procedure, 
using different rotations at the 
various levels. 

There’s an enormous range of pos- 
sibilities to investigate here. Four 
levels of gluings with 256 orientation 
choices at each level give 2564 or 
more than 4 billion possible four-level 
gluings, all from a single base pattern! 
(The number of distinct patterns is 
reduced by various symmetries in the 
gluing process, which is itself an in- 
teresting phenomenon to explore.) 
For more variety, you can try dif- 


Photo 4: Photo 4a shows a triangle inside a square, as drawn by the procedure TRI. ferent base P atterns, or even develop 
(The square, shown here in color, isnot drawn by TRI. Photos 4b and 4c show two dif- different gluing schemes, such as the 
ferent one-level gluings of the TRI procedure to form a more complicated figure inside a ONE derived from dividing an equilat- 
square. The complex designs in photos 2a, 2b, За, and ЗЬ are four-level gluings based on eral triangle into four smaller equilat- 
the same TRI figure. eral triangles. (See Turtle Geometry 


(4c) 
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HAVEN'T YOU HEARD | 
OF THUNDERCLOCK PLUS? 


If you want to put 
yourApple® to work— around the 
clock — Thunderclock Plus is the solution. Just plug it 
in and your programs can read the month, date, day of 
week and time— down to the second — in any of Apple's 
languages. So your Apple can do any number of tasks 
for you automatically. In the office, the lab or at home. 

Most good software packages for business, data base 
management, communications and time management 
are made to read Thunderclock Plus. (It's compatible 
with DB Master, Micro-Courier** and VisiDex', to 
name a few). So no matterhow you use your Apple now, 
Thunderclock Plus can make it a more versatile 
and efficient tool. 

For example, with business or communi- 
cations software, your Apple can auto- 
matically access a data base or send elec- 
tronic mail when the rates are lowest. 

In addition, Thunderclock Plus can 
organize your disk files. Our optional 
DOS-DATER™ software upgrades the 
regular DOS on your disks. So every 
time a program is saved or a file is modi- 
fied, the time and date, to the minute, 
are stored in the CATALOG with the file 
name. Now you can instantly know ^ 
exactly when your files were last updated. 


# - 


* Thunderclock Plus 
can even give youa sense of 
security. Or just make your life a little easier. With our 
Х-10 interface option and a BSR X-10* Home Control 
System, your Apple can turn on your lights, water your 
lawn ...whatever you desire, according to schedules you 
create. It comes with our menu-driven SCHEDULER 
software. So it's easy to design and modify schedules 
that can run in the "background" while you have 
“hands-on” use of your Apple. 

Thunderclock Plus comes with a one-year warranty. 
Powered by on-board batteries, it runs accurately for up 
to four years without battery replacement. 

So now that you've heard of Thunderclock Plus, isn't 

it time you put your Apple to work— 
around the clock? See your dealer 
| fora demonstration or contact us. 


THUNDERCLOCK PLUS 

and BASIC software $150 
DOS-DATER/DEMO disk $ 29 
X-10 Interface option $ 49 
PASCAL software disk $ 29 


$ Apple is a registered trademark of Apple Computer, Inc. 
"DB Master is a registered trademark of Stoneware, Inc. 
** Micro-Courier is a registered trademark of Microcom. 
tVisiDex is a registered trademark of VisiCorp. 
BSR X-IO is a registered trademark of BSR (USA) Ltd. 


Thunderware's DOS-DATER time and 
date stamps your disk files to the minute. 


THUNDERWARE, INC. 


44 Hermosa Ave., Oakland, CA 94618 (415) 652-1737 
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Expand Your! IBM P.C. 


LETT | 
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i Memory Expansion Board 


(PC}?’s Expansion Board offers 4 TIMES 128K, 192K and 256K Bytes. Board can 
Ihe amount of memory oflered by IBM бе easily upgraded in 54K capacities. 
Р.С. Configuralions can be set al 64K, — Upgradability is the key! 


1895" 
6M Eae 


trp! 
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B Add-In Winchester Disk System 


(PC)?'s Add-in Winchester Disk System і5 slot, reducing desktop space. Also 
housed within Ihe IBM chassis and is available in 12 and 18 M Bytes capacily. 
easy to install directly inta the floppy 
B Asynchronous Communications Controller 
1or 2 line capabilily on one card. As 
Totally compalible wilh IBM software and diagnostics. little as 


= DS-Disk Software '857 


(PC}?'s software program doubles Ш from 160K 10 320K. Used with Tandon 


IBM single-sided [diskette рас TM100-2 disk drive or equivalent. 
using both sides: Increases са 


PHONE OR WRITE — BUT ORDER 40 


(PC)?, P.O. Box 678 
510 Lawrence Expressway 
Sunnyvale, СА 94086 


(408) 749-9313 


Postage and Handling included within continental U.S.A. 
One year warranty on all board products. 
MasterCard, Visa and Checks accepted. 


Ж PLUG COMPATIBLES FOR PERSONAL COMPUTERS ! 
he p 
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for more investigations with “recur- 
sive designs.) 


The Computational Perspective 

Logo is often described as a pro- 
gramming language. Those of us who 
designed Logo tend to think of it 
rather as a computer-based learning 
environment, where the activities (ex- 
ploring the symmetry of POLY) are 
just as integral as the programming 
tools used (recursion and lists). Logo 
is also a continually evolving en- 
vironment, and the microcomputer 
implementations of Logo that have 
appeared during the past year are 
only the first to be widely available. 
We plan to extend Logo to incor- 
porate new linguistic features, such as 
the "message passing” facilities found 
in Smalltalk and recent implementa- 
tions of LISP (see the August 1981 
issue of BYTE for an overview of 
Smalltalk), as well as new activities, 
such as a computer-based physics 
curriculum that builds upon turtle 
geometry. At the MIT Laboratory for 
Computer Science, the Educational 
Computing Group is designing a 
follow-on system to Logo suitable for 
the new generation of personal com- 
puters that will be coming into use 
during the latter half of the 1980s. 

The next few years will be exciting 
ones in educational computing 
because personal computers are be- 
coming powerful enough to support 
systems that are designed for the con- 
venience of people rather than for the 
convenience of compilers. If we can 
dispel the delusion that learning 
about computers should be an activi- 
ty of fiddling with array indexes and 
worrying about whether X is an in- 
teger or a real number, we can begin 
to focus on programming as a source 
of ideas. For programming is an ac- 
tivity of describing things. The de- 
scriptions are phrased so that they 
can be interpreted by a computer, but 
that is not really so important. Com- 
putational descriptions, like those of 
science or mathematics, provide a 
perspective, a collection of "tools of 
thought," such as procedural organi- 
zation, hierarchical structure, and 
recursive formulations. Logo, and 
languages like it, will help make these 
tools available to everyone. E 
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Up to now, bubble technol- 
ogy has been the exclusive 
domain of large computer 
systems. Now, MPC Peripher- 
als has boldly ventured 
where no one has gone 
before — successfully 
channeling the same state- 
of-the-art bubble technology 
"m the personal computer 
ield. 


Introducing the MPC Bubble 
Memory Disk Emulator for 
the Apple ll. A compact 
board with 128K bytes of 
non-volatile data storage. 


Executes DOS commands 
three times faster than a 
standard floppy disk drive. 
Uses less power. Functions 
quietly, efficiently and error- 
free in any hostile 
environment. 


The rugged, solid-state 
bubble memory is totally 
non-volatile. Unlike disk, 
there are no moving parts to 
wear. On-board error 
correction plus automatic 
power-down in the event of 
outright power failure or 
brown-out ensures absolute 
data storage reliability. 


The Bubble has landed 
n nthe отпа 


Опсе again, we offer you a 
TWO YEAR WARRANTY — an 
expression of product 
confidence unprecedented 
in this industry. 


MPC Peripherals Corp. 
9424 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0630 


IN TOWN! 
т ACE1000 


You just can’t beat an ACE. Especially the Franklin ACE 1000. 

It's the professional personal computer with all the trump cards 
—it costs less than Apple® Il and it includes 64K of RAM, upper 
and lower case capabilities, a numeric pad and VisiCalc” keys. 


Peripherals that work with the Apple Il will work with the Franklin 
ACE 1000. Programs that run on the Apple will run on the ACE. 
Totally Apple compatible. .. yet, so much more! 


The Franklin Ace 1000— price, power, quality, reliability—the 
best deal in town. Call or write today for the name of your local 
authorized Franklin dealer. 


Franklin ACE is a trademark of Franklin Computer Corporation 
Apple is a registered trademark of Apple Computer Inc. 
VisiCalc is a registered trademark of Visl Corp. 
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THE BEST DEAL 


COMPUTER CORPORATION 

7030 Colonial Highway 
Pennsauken, NJ 08109 
609-488-1700 


Logo in the Schools 


Putting Logo in the classroom has led 
to some interesting results. 


In the 15 years since its develop- 
ment, the Logo computer language 
has been used in a variety of research 
and educational settings. Students 
from preschool to graduate school; 
those with severe physical, mental, 
and emotional handicaps; and 
students with outstanding ability in 
science and mathematics have been 
involved with Logo. It has been used 
in educational settings to: 


eprovide an environment for ex- 
periential learning of mathematics 
epromote the development of 
problem-solving abilities 

eserve as an introductory program- 
ming language that helps students 
learn principles of structured pro- 
gramming 


About the Author 

Daniel Watt, a former elementary-school 
teacher, was involved in curriculum develop- 
ment and the Brookline Logo project at MIT. 
Watt holds a doctorate in engineering from 
Cornell University and is currently an editor 


with BYTE. 
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eserve as a vehicle for computer 
literacy, helping students develop a 
sense of personal control of a com- 
puter 

esupport the learning of students 
who, for one reason or another, have 
not been successful in traditional 
classrooms 

eprovide the basis for learning en- 
vironments in a number of subject 
areas, including music, language arts, 
fine arts, physics, biology, and 
mathematics 

eform a foundation for an entirely 
new kind of school based on Pia- 
getian approaches to teaching and 
learning, using computers as all- 
purpose tools to facilitate learning 


Each time Logo has been intro- 
duced into a school, certain objec- 
tives have been emphasized at the ex- 
pense of others. This article deals 
with four different Logo projects and 
describes the settings, the goals of 
each project, and some of the known 
results. In some cases, I have drawn 
on the published reports listed in the 


references. Where published reports 
are not available, I have relied on 
visits and interviews with people 
directly involved. Each of the projects 
has had many dimensions that are not 
included here because of space limita- 
tions. For further information, read 
the reports cited in the references or 
contact the projects. 

Each project had a different type of 
student population, different choice 
of goals, and different kinds of 
results. 


The Edinburgh Logo Project, Depart- 
ment of Artificial Intelligence, 
University of Edinburgh, Edinburgh, 
Scotland, dealt with 12- and 13-year- 
old boys attending a private school 
adjacent to the university. It focused 
on the use of Logo to create an en- 
vironment for learning to think 
mathematically and on developing 
new methods to teach the content of 
conventional school mathematics. 

The Brookline Logo Project, con- 
ducted as a collaboration between the 
MIT Logo Group and the public 


Photo 1: Preschool students using TI Logo at the Lamplighter School, Dallas, Texas. Photo courtesy of Texas Instruments Inc. 


schools of Brookline, Massachusetts, 
had two very different phases. In the 
first, a laboratory was set up with 
four computers. The emphasis of the 
research was to observe and docu- 
ment what a group of sixth-grade 
students actually learned, rather than 
assess whether they had achieved a 
set of preplanned objectives. 

The second phase of the Brookline 
Logo Project involved placing com- 
puters in fourth- through eighth- 
grade classrooms for several weeks at 
a time. This project emphasized the 
development of curriculum materials 
to support the learning of Logo as one 
activity in a multifocused classroom. 
The Computers in Schools Project, 
conducted by the New York 
Academy of Sciences in conjunction 
with the New York Public Schools, 
provided training for elementary and 
junior high school teachers to use 
Logo as a permanent feature of their 
classrooms. The major focus of this 
project has been implementation in 


the school, training and supporting 
teachers to ensure successful use of 
Logo in the classroom. 

The Lamplighter School Logo Proj- 
ect, conducted at a private school in 
Dallas, Texas, for students aged 3 to 
9, is the most ambitious Logo project 
to date. Conducted as a joint effort 
with the school, the MIT Logo 
Group, and Texas Instruments, the 


project was intended to provide the: 


school with enough computer hard- 
ware that access to computers would 
not be a limitation on what the 
students could learn. Logo would be 
taught to all students and teachers, 
from nursery school through grade 
four. Eventually, the project was ex- 
pected to enhance learning in many 
areas as it facilitated the use of the 
computer as a multipurpose learning 
tool throughout the curriculum. The 
Lamplighter School also served as the 
primary test site for the development 
of the Texas Instruments implementa- 
tion of Logo. 


The Edinburgh Logo Project 

The objective of the Edinburgh 
Logo Project was to discover whether 
the students “... ability to do 
mathematics and to talk about their 
mathematics was changed by explor- 
ing mathematical problems through 
[Logo] programming." The quotes in 
this section are taken from Teaching 
Mathematics Through Logo  Pro- 
gramming: An Evaluation Study, by 
Howe, O'Shea, and Plane (see 
references section 1). The students 
were a group of 11 sixth-grade boys 
from the George Herriot School, a 
private school near the university. 
They were selected from the school's 
lowest-level math group. 

The project lasted for two years, 
during which the students attended a 
Logo lab at the university. For the 
first year, the students worked 
through a set of graded worksheets to 
learn the basic elements of Logo. For 
the second year, they did special Logo 
exercises designed to teach topics 
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selected from their regular mathe- 
matics curriculum. 

The project was highly structured 
in several respects. The students’ 
learning experiences were structured 
by means of assigned worksheets that 
they worked through in order, each 
at his own rate. In this way, re- 
searchers could effectively monitor 
the progress of each student. During 
the second year of the project, Logo 
activities were drawn from mathe- 
matical topics such as areas of rectan- 
gles, factors and multiples, positive 
and negative numbers, and plotting 
coordinates on graphs. 

The research aspect of the project 
was also carefully structured. 
Students were given standardized 
tests in mathematics before and after 
the project. Their progress was com- 
pared with that of a control group 
(drawn from boys in the second 
lowest-level math group). Both 
groups of boys, as well as their 
teachers, were also given a series of 
questionnaires designed to measure 
their attitudes toward mathematics. 


Great care was taken to see that the 
research design was carefully carried 
out. 

The published results of the project 
on student achievement were not 
very dramatic. Over the two years, 


Teachers found that 
students who had 
taken part in the Logo 
classes were more 
willing to "argue 
sensibly about 
mathematical issues” 
and to explain their 
"mathematical 
difficulties clearly.” 
E же сл — —-— ——ÀÁ "EN 
the experimental group improved a 
bit more than the control group on a 
"basic maths" test. The reverse was 
true on a "maths attainment" test. 


The most interesting finding had to 
do with the teachers' perceptions of 


the students in both groups. Teachers 
found that students who had taken 
part in the Logo classes were more 
wiling to "argue sensibly about 
mathematical issues" and to explain 
their "mathematical difficulties clear- 
ly." This finding may have depended 
as much on the teaching approach 
used by the Logo teachers—as com- 
pared with the classroom mathemat- 
ics teachers—and on the individual 
assistance the Logo students received, 
as it did on the Logo activities them- 
selves. 

Conversations with some of the 
people involved indicate that a lot of 
interesting data about what and how 
the students learned was collected 
during this project. Unfortunately, 
little of that information has been 
analyzed or published. For people in- 
terested in teaching Logo, the most 
tangible results of the project may be 
the sets of worksheets developed to 
teach Logo concepts and mathe- 
matical applications. These represent 
a useful set of Logo teaching ideas— 
even if they are not used in the strictly 
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"ARERTEEURREASEREZEERREERA 


Phone: 
(319) 323-2332 


68000 CPU at 8MHz (10MHz option) 
Two level memory management 
256KB on board RAM (512KB option) 
Up to 32KB of on board PROM 
64KB RAM, bus expandable to 1MB 
Floppy disk, 6MB Winchester disk 
Full Multibus'" and multimaster 

9 serial I/O ports 

9 slot backplane (IEEE 796) 

84MB Winchester hard disk 

10MB cartridge tape backup 

168 and 300MB hard disks 


Emulates Tektronix 4014-1 

1024 x 792 pixel landscape display 
4096 x 4096 apparent resolution 
Bit mapped raster graphics 

Mouse pointer for display changes 


ESS SS RAE аш пиа апа LEIRE лета пирит 


IMMEDIATE ATTENTION! 


О XAVAX One (board only, 128KB RAM) $2,000 
D XAVAX Two (with 10MB Winchester) 
О TekGraf'" (desktop graphics system) 
О Manuals: XAVAX One ($15), XAVAX Two ($35), XAVAX Three ($75) USA postpaid. 


Mail checkmarked copy: XAVAX, POB 1105. MasterCard and VISA accepted. 


XAVAX CORPORATION 
300 Northwest Tower, Bettendorf, ІА 52722 


$12,000 


пале esas ore кле а pepe rr! 


$9,500 


Software 


€ UNIX™III, multiuser version 

UC Berkeley utilities 

Screen oriented vi editor 
FORTRAN-77 (programs to 1MB) 
ISO Pascal, UCSD extensions 
RM COBOL, C, assembler 

*Ada™ under separate OS 
XCCX™ multiversion file backup 
TXT™ enhanced UNIX™ editor 


Multibus'" of Intel Corporation 
UNIX™ of Bell Laboratories 
Ада" of Department of Defense 
Ethernet'" of Xerox Corporation 


GRAPHICS 1024 x 792 


e 17 inch interlaced monitor (P40) 
e X,Y (0,0) coordinates displayed 
e Full screen update 64 milliseconds 
e Dedicated floating point hardware 
e Ethernet™ local area networking 


We м че MS cta pe at фа кака EA жаш аал a A O G N S E 


B882 
О XAVAX Three (UNIX™HI) $14,000 
D XAVAX Four (multi-CPU) $40,000 
D Ethernet™ (local network) $3,000 
TWX 


910-525-1177 
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The revolutionary Discovery multiprocessor is the only system that Мога best multiprocessor system. The DISCOVERY system pro- 


allows the total integration of powerful 16 bit 8086 processors with vides separate processors and memory for each of its 16 users. It offers 
the more standard Z-80 user processors. The DISCOVERY system may full CP/M"and CP/M-86" compatibility, interprocessor communication, 
be configured in any 8 bit/16 bit combination, or as a totally exclusive and shared and private files. Each user can take advantage of shared 

16 bit system only to provide the ultimate in performance and flexibility peripherals and cross submitting of tasks between processors. The system 
in advanced micro systems. is controlled by a unique, two board dpc-280 service processor and 
Ultimate performance. The dpc-186 is the most sophisticated single dpc/os distributed processing operating system. 

board microcomputer available today offering more power and faster By the board or by thesystem.The DISCOVERY multiprocessor is 
processing time through the 8086 CPU for bigger, more complex ready for immediate delivery as a complete system, as processor boards, 
programs. Memory starts at 128 K (compared to the Z-80's 64 K), and and everything in between. It offers exclusive technology in multipro- 

is expandable to 1 megabyte. And the dpc-186 is fully compatible with cessing, yet is fully compatible with existing standards including CP/M 
the standard DISCOVERY multiprocessor system permitting efficient and S-100. It is quite simply unmatched in performance, capabilities 
upgrading as future needs develop, without sacrificing any of your and offers a far greater degree of flexibility. 

extensive hardware and software investment. DISCOVERY — offering a whole new world of possibilities. 


For the first time, 8 and 16 hit processor intermixing. 


Action Computer Enterprises, Inc. 


Dealer and OEM inquiries invited. 
The Multiprocessing Company 
55 West Del Mar Boulevard, Pasadena, CA 91105 USA 
(213) 793-2440, TWX 910-588-1201 


*CP/M is a registered TM of Digital Research, Inc. 
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sequential format for which they 
were originally designed. Copies of 
student worksheets used in both years 
of the project are available from the 
Edinburgh Logo Group. 

The Edinburgh Logo Group has 
also been involved in several other 
educational projects. In one project, 
student teachers who were not math 
specialists were taught Logo to see 
how it would affect their teaching of 
mathematics. In another project pres- 
ently under way, computers have 
been installed in several schools so 
that the Logo curriculum can be 
taught by classroom teachers who 
have taken a Logo training course. 
This project is intended to give clearer 
results about the impact of Logo on 
the improvement of classroom per- 
formance in mathematics. 

In order to carry out the current 
study, the Edinburgh Logo Group im- 
plemented a version of Logo on the 
Terak computer system, an LSI-11- 
based system with high-resolution 
graphics. Disks for this version of 
Logo are available from the Edin- 


burgh Logo Group. Other Logo im- 
plementation projects are under way 
for microcomputer systems widely 
available in Great Britain. 


The Brookline Logo Project 

The first Brookline Logo Project, 
funded by the National Science Foun- 
dation and conducted by the MIT 
Logo Group in collaboration with a 
public school in Brookline, Massa- 
chusetts, had a very different set of 
goals and results. In this case, 50 
sixth-grade students were given the 
opportunity to learn Logo in a com- 
puter lab established within the 
school. The work of 16 of these 
students, representing a full range of 
academic abilities and interests, was 
selected for study. 

The entire Logo learning experience 
of these students was carefully 
monitored and analyzed, document- 
ing what the students learned, what 
learning styles they used, and what 
types of choices they made. Some 
common material and ideas were pre- 
sented to all the students and intro- 


ATTENTION APPLICATION PROGRAMMERS 


MCDISPLAY IS HERE 
MASTERCOMPUTING has the answer to your biggest headache: user data entry. 


Now devote your valuable time as a professional to the actual application rather 
than complex input prompt control and data entry checking. 


MCDISPLAY is a two part screen oriented data entry system. 


1. DISPLAYDEF - Development Utility 
» Define screen formats 


* Define entries, prompts, messages, text 


• Document screen format 
* Build screen files 


DESIGN CONCEPTS 
• Large system approach 
• User friendly 
* Language and system independent 
* Complete entry checking, conversion 
& protection 
o Low RAM and Disk overhead 


SYSTEM REQUIREMENTS 


2. DISPLAYASM - Powerful assembly calis 
« Build screens, process entries 
• Handle messages and prompts 
* User callable directives and primitives 
* Screen fields transparent to program 


* High speed operation 

* Screens easily changed & tested 
• Professional documentation 

• Maintenance free 

e Low cost - $175.00 with Manual 


o CP/M™ 1.4 or 2.2 with cursor addressable terminal or CRT 
* Languages - Microsoft Basic-80 and BASCOM. Other popular languages to follow 


FUTURE ATTRACTIDNS 


MCFILE - a data base definition system with user directives 
MCPRINT - a page oriented print system with user directives 


BASIC 80 and BASCOM fn е MasterComputing Inc. 
are products of Microsoft | P.0. Box 17442 

CP/M is a trademark О Greenville, SC 29606 
of DIGITAL RESEARCH (803) 244-8174 
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ductory turtle geometry projects were 
stressed at the beginning of the proj- 
ect. Students also had the opportuni- 
ty to choose their own activities and 
went on to develop many different 
Logo projects, including a math quiz, 
word games and conversations, 
animations, geometric explorations, 
tic-tac-toe, and dynamic action 
games. The students were expected to 
be in charge. The teachers were there 
to help them accomplish their own 
goals. 

The results of the project indicate 
that Logo learning environments are 
suitable for many different kinds of 
students. All students, ranging from 
those who were academically gifted 
to those who had the poorest 
academic records, were successful in 
the Logo classes. The surprising suc- 
cess of students with learning 
disabilities led to a separate proposal 
to provide Logo training and equip- 
ment for teachers who specialized in 
this area. The final report of the proj- 
ect summarized the students' learning 
styles and analyzed what they learned 
in the areas of computer program- 
ming and mathematics. A second 
volume of the report traced the learn- 
ing experiences of each of the 16 
students individually. The report pro- 
vides a basis for an introductory Logo 
curriculum, as well as a rich source of 
project ideas suitable for students 
with widely divergent interests and 
abilities. 

The Brookline Logo Project was 
not very successful in obtaining "ob- 
jective" data about learning gains 
made by the students. Standardized 
tests had been rejected as irrelevant to 
the goals of the project (the ability to 
use turtle geometry is not measured 
by sixth-grade math tests). The prob- 
lem-solving tests and mathematical 
tests devised and administered by the 
project staff had inconclusive results. 
The problem of developing objective 
tests in such areas as problem solving 
or procedural thinking is still an open 
question for educational researchers. 

Another limitation of the project 
was that it required an extremely sen- 
sitive and knowledgeable teacher, 
with a great deal of time to consider 
the needs of each student. It was the 


THE BEST GETS 


BETTER! 


Available NOW! 
ComboPlius with 


Real-Time-Clock 
as shown Model MR-128SP 


Fully field upgradeable 
64K-256K Parity Checked Memory 
Parallel Printer Port (IBM compatible) 
Real-Time-Clock (MS-DOS support standard, CPM/86 support available) 
Async Com. Port (IBM compatible) 

Other products available for IBM PC: 1) 2780/3780 Bisync Emulation package; 2) Advance Com. card - Async, Bisync, 

SDLC, HDLC; 3) Expansion parity memory - 64K-256K; 4) Disk++ (memory, Async & disk host adaptor; 5) Original Memory 


Combo; 6) Async Communication Card - (1 or 2 ports); 7) Wire Wrap Card (13.1" X 4”); 8) Extender Card. 
Ask for AST products at your local Computerland stores. 


AST er 
master charge 


RESEARCH INC. Sm ый 
2691 Richter Ave, Suite 104, Irvine, CA 92714 (714) 540-1333 Dealer inquiries 
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тепсе. 


Micros may all seem alike with their 7-80 logic. 5-100 bus. and CP /M* 
operating system. 


Until you take a hard look. 


Only Delta is the “Private Computer.” You won't find it in some 
department store. We market exclusively through systems integrators 
who add value to our product. 


Delta fields a complete product line. from single-user systems to 


hope of the project staff that the two- 
volume report, with its analysis of 
student learning and many examples 
of student projects, could be an effec- 
tive resource for teachers working in 
less ideal settings. The report was also 
intended as the basis of a Logo cur- 
riculum to be developed in subse- 
quent projects. 

The second Brookline Logo Project 
was also funded by the National 
Science Foundation to develop a cur- 
riculum supporting classroom use of 
Logo. Computers were placed in 
classrooms from grades four through 
eight. Teachers were provided with a 
small amount of training, and the 
project developed curriculum 
materials to be used by students and 
teachers. During the project, two 
computers circulated among several 
classrooms. Each classroom had ex- 
clusive use of a computer for 8 to 12 
weeks. During this time, students 
worked on their own at the com- 
puter, individually or in pairs, while 
the rest of the class went on with its 
regular work. About once a week, the 
entire class met for a lesson at which 
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and support. 


64-user distributed processing networks. 


Delta offers an expanding software library; engineering and 
software development assistance: extensive factory service 


Delta's flexible financial program keeps you in 
NT business. keeps your profits up. 


V Some of our competitors may claim there's not much 


difference between us and them. 
| But Vive La Difference.* 


ideas would be shared, new concepts 
introduced, and assignments given. 

The curriculum materials devel- 
oped by the project are at two dif- 
ferent levels: an introductory Logo 
curriculum for grades four through 
six, and a set of advanced Logo рго]- 
ects based on playing and modifying 
a set of "dynaturtle" games. The in- 
troductory curriculum includes step- 
by-step instructions for students, as 
well as a number of different types of 
project ideas. Teachers are given in- 
formation about everything from the 
physical arrangement of the com- 
puter in the classroom to the concepts 
the students will be learning, sugges- 
tions for whole class lessons, and a 
checklist to help them monitor stu- 
dent progress. 

The advanced activities focus on a 
series of dynaturtle games that can be 
used in two different ways. The 
games provide a microworld in which 
students can explore the behavior of 
the dynaturtle—a Logo turtle that has 
been programmed to follow Newton's 
Laws of Motion. Each game intro- 
duces a new factor to be considered. 


y 


DELTA 
PRODUCTS 
INC. 


15392 Assembly Lane 

Huntington Beach. Califarnia 92649 
(714) 898-1492 

Telex: 681-367 DELTMAR HTBH 

"See it. believe it. Send for Delta's 
half-inch video tape promo today 
(specify Beta or VHS). 
Registered trademark of Digital Research 
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The first game involves making the 
dynaturtle hit a target, which forces a 
student to learn to control its momen- 
tum and understand something about 
how the vector quantities of force and 
momentum are combined. The sec- 
ond game involves driving the dyna- 
turtle around a circular racetrack, in- 
troducing some of the concepts in- 
volved in orbital motion. The third 
game, a version of the familiar Lunar 
Lander, introduces the effect of gravi- 
ty. The booklet accompanying the 
games contains many suggestions and 
challenges for the students that are 
designed to help them understand the 
physics concepts embedded in the 
games, (Also, see R. W. Lawler's 
"Designing Computer-Based Micro- 
worlds," in this issue on page 138.) 
Another method for using the 
dynaturtle games is as a program- 
ming project. The games are 
deliberately designed to be simple so 
that they lend themselves to many 
obvious improvements. Every stu- 
dent who has played them has had 
ideas for making them better and 
more interesting. A student booklet 
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On Your O iu: 


Up until now, you might have 
thought that microcomputers 
weren't powerful enough to 
handle those returns you send 
off to your computer service 
bureau each tax season. Micro- 
Tax™ and your microcomputer 
with CP/M* changes all of that. 

With Micro-Tax" you can save 
time and have the complete 
security of total in-house, com- 
puterized tax preparation. 
Nothing ever leaves your office. 
You won't give up versatility 
and power either. Micro-Tax" 
computes and prints over 30 
schedules and forms for multi- 
ple clients, even partnership 
and corporate returns. Micro- 
Tax" can also compute depreci- 
ation by individual items or 
groups as well as handling the 
accelerated cost recovery sys- 
tem. Underpayment penalties, 
self-employment taxes, mini- 
mum and alternative minimum 
and maximum taxes as well as 
income averaging are all com- 
puted automatically. Plus, each 
tax season Micro-Tax" can 
provide you with an update 
package quickly. 

Micro-Tax" is friendly. Data 
entry is organized very much 
like the sequence you use in 
manual tax preparation. It's flex- 
ible too, because you can jump 
to a specific form and complete 


Investment 


1982 SCHEDULES AND FORMS INCLUDED 
Level 1 evel 2 Level 3 

INDIVIDUAL PROFESSIONAL PARTNERSHIP/ 

PACKAGE PACKAGE CORPORATE 


1065. 1120 
11205 x 
А,В. С.Е. ES 
G. SE x x 
D.F, X x y 
K. K-1 п 
R. ВР x 
1116 K 
2106 x x 
2119 x 
2210 x 
2220 1 
2440 x 
2441 x A 
3468 x 
3903 x 
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4625 K 1 
4626 x 
4684 x x 
4726 X 
4797 ï 1 
4835 X x 
4952 x 
4972 x 
5695 х к 
6251 x 
6252 xX x 
6765 x 
ACRS х x 
BATCH x x 
Print 
Substitute x x X 
On IRS 
Forms к x 
Blank 
Paper x x 
Continuous 
Ргергіпіесі 
Forms x 
frana- 5195 00 51.000 5 1,000 
parencies S 50 S100 5100 


22 state returns covered 
Yearly Updates Available for all 3 levels. 


it rather than starting 
with the 1040. Just 
choose the func- 
tion you want = 
on the Micro- | 
Tax" menu, 
and follow 


the instructions given by the 
computer. 

Micro-Tax" is your answer to 
the already high and increasing 
costs of computer service bu- 
reaus. You will be able to enter 
data at the time of the client 
interview and produce returns 
that look exactly like those re- 
quired by the government, right 
in your own office. In the batch 
mode, you can enter data all day 
and print returns at night. That's 
productivity, and it leaves you 
time for more creative approach- 
es to your client’s tax problems. 

For more information call 
your local software dealer 
or call direct. 


MICROCOMPUTER TAXSYSTEMS, INCORPORATED 
22458 Ventura Boulevard, Suite E, Woodland Hills. California 91364 (213) 704-7800 
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*CP/M is a registered trademark of Digital Research 
“Micro-Tax is a trademark of Microcomputer Taxsystems, Inc. 
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OPEN FOR BUSINESS... 
THE NEW ALTOS ACCOUNTANT: 


Introducing the complete multi-purpose, 


multi-terminal desktop business accounting 


Get everything you need to com- 
puterize your business. An ALTOS® 
Series 5 computer (including 5 
MByte Winchester hard disk and 

1 MByte floppy), three of our new 
smart terminals and a printer. 

You also get the new ALTOS 
ACCOUNTANT, a completely inte- 
grated business accounting system 
that includes applications for 
general ledger, accounts payable, 
accounts receivable, inventory 
control, payroll, job costing and 
order processing. 

There's more. You get the unique 
ALTOS COMPUTER TUTOR, the self- 
teaching tutorial that provides 
simple, self-paced, step-by- 

step training that makes using 
= the computer easy. 

5 Best of all, you get 
Ẹ everything for less than 
| N $4 per day per user.* 
f.5 Complete hard disk sys- 
(c= tems start at $9,980. 

Ку. An Altos system 

^" is like having three 
Ж" computers in one. For 
i$. example, while your 
FT bookkeeper prepares 
payroll, other users 
t- can check inventory, 
:& compute cost esti- 
SES) . mates or produce 
| 1% reports. All at the 
_ 7, same time. 
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Need more? You can choose 
from hundreds of popular CP/M® 
and MP/M II" applications like word 
processing, business planning, and 
communicating with other com- 
puters or networks. There's also 
nationwide on-site service available 
from your dealer. 

Join the thousands of busi- 
nesses that already rely on Altos. 
For more information, call our toll 
free number or write: Altos Com- 
puter Systems, 2360 Bering Drive, 
San Jose, CA 95131. We'll put you in 
touch with your local Altos sales 
and service dealer who'll introduce 
you to your very own ALTOS 
ACCOUNTANT. 


“Complete 3 user system for $4 per day per user. Price approximate and may vary in your area. Dally lease based on 
в: S $12,800 principal, 20% annua! interest. five-year term. Packaged system includes Altos Serles 5-SD computer with 
iF * 5 MByte Winchester hard disk and 1 MByte floppy. a draft quality printer, three Aitos smart terminals, and the ALTOS 
A COMPUTER TUTOR software package. Price does not Include tax, Installation, additional training and rmalntenance. 


ALTOS 15 a registered trademark of Altos Computer Systems. 
CP/M 15 aregistered trademark and MP/M Il is a trademark of Digital Research. lnc. 


system with a built-in tutor. 


Packed with 
fresh ideas 


for business 


COMPUTER SYSTEMS 


800-538-7872 
(In Calif. 800-662-6265) 


T1982 Altos Computer Systems 
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provides detailed suggestions for 
making a series of changes in each 
game. Students who have already 
learned simple Logo programming 
can learn some of the intermediate 
features of the programming 
language while using these games as 
models for the construction of 
elaborate programs from small 
modules. Students who have gone 
through these projects are ready to 
tackle any number of interactive pro- 
gramming projects of their own de- 
vising. 

Curriculum materials developed 
during the project are not yet publicly 
available. The MIT Logo Group is 
seeking a commercial publisher for 
them in accordance with the re- 
quirements of the National Science 
Foundation. 

One of the most interesting aspects 
of the second Brookline Logo Project 
was the way in which students 
emerged as Logo teachers. Because 
there was a group of "student 
experts" at the beginning of the proj- 
ect, seventh graders who had par- 
ticipated in the first project, teachers 


incorporated these students as tutors 
into their planning from the start. 

As the project went on, certain 
students from this group (and others) 
became known as experts at Logo 
programming and at managing the 
computer systems. Teachers through- 
out the school routinely began to ask 
these students for help when neces- 
sary. When the youngest students in 
the school, the fourth graders, were 
introduced to Logo, each student was 
assigned an upper-grade tutor for the 
first few weeks. Thus, the fourth 
graders developed a quick proficiency 
with the mechanics of the system and 
were able to begin their own projects 
very quickly. 

A related aspect of the project was 
the way that students in the same 
classroom worked together on Logo 
activities. During the first Brookline 
Project, student interaction had been 
limited by the arbitrary manner in 
which groups were assigned to the 
laboratory. In the classrooms, 
students formed natural groupings to 
share ideas and help each other. Proj- 
ect ideas and “secret knowledge” of 


“The Perfect Marriage" 


ARBA Register and Accounting Plus’. 


Great hardware now with superb software. ARBA 
register, the affordable, dependable 5232 on 
line cash register. Accounting Plus* Inventory 
Control software, comprehensive, timely, 
accurate. The ARBA point of sale software 
module that brings the two together. The ability 
to integrate on line real time inventory control 
with a total business package: G/L, Payables, 
Receivables, Payroll, Purchase Order, 
Budgeting, L/Y Comparisons, Electronic Spread 
Sheet. 


ANBA 


ARBA Fine Business Computing Corporation 
890 E. Roosevelt Road 

Lombard, Illinois 60148 

(312) 620-8566 


АВА Register—S 1295,.00—Suggested Retail 


Dealer Pricing Available 
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how to do certain things were passed 
among the students by word of 
mouth. The result of using students as 
teachers and working partners was a 
reduction in the teachers’ role as 
source and authority, and the crea- 
tion of a student-based Logo culture. 

It had been assumed at the start 
that teacher knowledge would be a 
major limiting factor in what the 
students could achieve. It turned out 
that this was not the case. The limita- 
tions on student knowledge were 
what limited what other students 
could learn. A strategy was devised 
to support the transfer of knowledge 
from student to student. Once a 
week, an after-school student interest 
group met to work on projects and 
share ideas. This gave the students in- 
volved an opportunity to further 
their own Logo knowledge, to in- 
crease their store of project ideas, and 
to develop more consistent ways of 
thinking about how Logo works. All 
this made them much more effective 
in their informal role as spreaders of 
the Logo culture. 

Because the 


project focused 
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your guide to the 
world of microprocessors. 


The Micro-Professor™ -A low cost tool for 


learning, teaching and prototyping. 


Here in one attractive package 
and at a price of only $149.00 is a 
Z80* based microcomputer to 
lead you step by step toa 
thorough knowledge of the world 
of microprocessors. 


sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro-Professor 
is a great low-cost board for 
OEM's. Call for details 


The Micro-Professor is a SSB-MPF 
complete hardware and software Speech 
system whose extensive teaching . Synthesizer 
manual gives you detailed Board $129 
schematics and examples of pro- 
gram code. A superb learning A 
tool for students, hobbyists and vocabulary 
microprocessor enthusiasts, as of up to 400 
well as an excellent teaching aid words Mn 


for instructors of electrical engi- 
neering and computer science 
courses. 


TMS 5200 chip. 


But the Micro-Professor is EPB-MPF 
much more than a teaching EPROM РДА 
device. With it you can до bread- русагат тіпа met 
boarding and prototyping, de- 9 9 Em а 
~ Board $169 
signing your own custom hard- 
ware and software applications For all +5V 
with 280, 8080 and 8085 compati- 1КВ/2КВ/ D. 
бод, esd/Copy/ List/Verl 
ead/Copy/List/Verify 
The standard 2K bytes of Capability. 


RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

All this plus a built-in 
speaker, a cassette interface, and 
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47° Check or money 
Æ order enclosed 
- A (Visa Û Mastercharge 


r Card No. Expires 
- 

p. r Signature 
P d 


2 Name (Please Print) 
Address 


State Zip 


BASIC-MPF 
Tiny Basic$19 


2KB BASIC 
interpreter with 
hardware control 
capability. 

Machi ne-code 


PRT-MPF 
Printer 
$99 


A 
thermal 
printer 
with built-in 
alphanumeric 
character patterns 
and Z80 disassembler. 

20 characters per line, 0.8 line per 
second. 


* ZBOisatrademarkof Zilog Inc, 


dec 
Multitech Electronics Inc. 


30 day trial period with full refund. 
90 day warranty. 
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r 
^^ Vm ready to enter the 
d world of microprocessing 
Call toll free to order. r ay. |. | Amount) 


MPF-| Micro-Professor | $148. 00 

SSB-MPF Speech Synthesizer Board 1 
EPB-MPF EPROM Programming Board J X 
PRT-MPF Printer | E 89.00 
BASIC-MPF 

Shipping and Handling $ 45 
California residents add sales tax. 
TOTAL 


Outside of North America mall to: 
Multitech Industrial Corporation 
977 Min Shen E Road 105 
Taipei, Taiwan, ROC 

Tet. 02-769-1225 

TWX 19162 MULTIIC, 

23756 MULTIIC 


in U.S. and Canada mail to: 
Muititech Electronics Inc. 
185 West Е! Camino Real 
Sunnyvale, CA 94086 
California Tel. (408) 773-8400 
Elsewhere (800) 538-1542 


primarily on curriculum develop- 
ment, there was no opportunity for a 
study of the role of students as 
teachers and the impact of this on the 
roles of classroom teachers as tradi- 
tional authority figures and sources 
of all school learning. This type of 
situation is becoming quite common; 
students know more about the com- 
puters than their teachers because 
they have more time to develop and 
share their expertise. The use of 
students as teachers should be a 
serious consideration for teachers, re- 
searchers, and curriculum developers 
as computers continue to spread into 
the schools, 


Computers in the Schools— 
New York City 

The Computers in the Schools 
Project, conducted by the New York 
Academy of Sciences in collaboration 
with New York City School Districts 
2, 3, and 9, provides teachers with 
training and support to teach Logo in 
their own classrooms. The project in- 
volves students in grades two through 
nine from a full range of socio- 
economic backgrounds. Like the sec- 
ond Brookline Project, the computers 
are located in elementary and middle 
school classrooms. A major dif- 
ference is that the teachers have had 
an extensive training period and each 


classroom is assigned a computer for 
the entire year. 

The project began in the summer of 
1980 with a three-week training pro- 
gram for 11 teachers and a principal. 
An expanded training program in the 
summer of 1981 included eight more 
teachers from each of the three school 
districts. During the year, project 
staff members made weekly visits to 
each participating classroom. 
Teachers also attend a monthly 
seminar held at the New York 
Academy of Sciences. 

Although the project has not yet 
published any progress reports, the 
staff believes it has been successful in 


For The Best In Price Selection and СЕЛО 


Call Now TOLL FREE | 


800-368-3404 |= 


(In VA, Call Collect 703-237-8695) 


AMPEX*INTERTEC* TEXAS INSTRUMENTS *GENERAL DATA 
COMM. ° ANDERSON JACOBSON °C. ITOH*QUME • BEEHIVE * 
DATASOUTH *DIABLO*CENTRONICS • NEC • PRENTICE 


INTERTEC: 
64K DD* ........ ONLY $1975 
GAK QD" ........ ОМГҮ $2350 


ONLY $2750 


64K SD* (96TPI) .. 
DCUM cae BAS 


(Hard Dis Dis: AN ' CERTE 
NEC: 
FINO: аа tede $2196 
TIN peana Call for Special Price 
TAO EOE TN $2196 
ТОО жыл Call for Special Price 
[F2 PEE Call for Special Price 
Std. Forms Tractor ....... $ 200 
| 3510. au омей as 2... $1690 
DATASOUTH: ........... Call 
DIABLO: 630-R102 ..... $1995 
630-R110 ............. $1795 
630-И158°® машуу acer $1745 
‘(for ІВМ P.C., Apple Il, TRS-80) 
630-K104 (KSR) ........ $2385 
0S) od iua dorm $1195 
QUME: 
Sprint 9, 35 KSR ....... $1840 


.E TERMINALS TERRIFIC = 


Sprint 9, 45RO, Lim. Pan. $1845 
Full Panel ............. $1969 
Sprint 9, 55 F.P.Ex.Mem.. $2186 
Sprint9,55RO,Ltd.Ex.Mem.$2095 


Bi-Dir. Forms Tractor ..... $ 199 
. F) 
Dialogue 30 ............ $ 775 
Dialogue 80 ............ $ 939 
BEEHIVE: (SMART DISPLAY) 
ИСОИ REGE NR eno Call 
DMSA iive уел дака Call 
DM310 (3101 Emulator) ..... Call 


NOTE: IBM and Burroughs compatible ter- 
minals available. Please inquire. 


C. ITOH 

&IT 101. inmemor $1350 
TEXAS INSTRUMENTS: 

745 Standard ...........$1390 
745 Std. (Recondi 1)... Call 
810 Basic ... wee. 01249 
810 Package............ $1439 
820 Package RO Package .$1610 
820 KSR Package ......... Call 
840 RO Basic ........... $ 795 


840 RO Tractor Feed Pkg. .$1059 


== i 300 Ва. .$ 124 


QUME: 
Data Trak 5...$300 or 2 for $549 
Data Trak 8...$525 or 2 for $999 


BISYNC-3780........... $ 769 
үуогабїа?............... $ 289 
Data аг... $ 199 
Mail Merge ............. $ 99 
Spell Guard ............ $ 229 
Plan 80-............... $ 249 
Super Calc ............. $ 249 
Word star (ІВМ P.C.) ......$ 289 
Mail Merge (IBM P.C.) ....$ 99 
dBase |............... $ 529 
GAES e.oo six e eua $ 189 
бирегбоп1.............. $ 186 
Nevada Cobol........... $ 176 


Special! While They Last! 
SOROC TERMINALS 


IQ 120 ONLY $625 
IQ 130 ONLY $525 
IQ 140 ONLY $989 


In addition, we can make EIA RS232 
or RS449 cables to your order, and 
supply you with ribbons, printer 
Stands, print wheels, thimbles for 
all printers fisted. And many, many 
more items. CALL NOW. 
All items shipped freight collect either motor freight 
or UPS unless otherwise specified. VISA and 
MasterCards welcomed; add 3% for credit card pur- 
chases. Virginia residents, add 4% Sales Tax. For 
fastest delivery, send certified check, money order 
or bank-wire transfer, Sorry, no C.O.D. orders. All 
equipment is in factory cartons with manufacturers’ 
warranty (honored at our depot.) Prices subject to 
change without notice. Most = in stock. 
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= 


Terminals Terrific, Incorporated, P.O. Box 216, Merrifield, VA 22116, 800-368-3404 (In VA, Call Collect 703-237-8695). 
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One Concept 1000 Supports 
16 CP/M User Stations 
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90 to 95 percent of the classrooms in- 
volved. In a conversation with proj- 
ect coordinator Michael Tempel, he 
defined “success” in the following 
terms: “The positive educational 
benefit was obvious! Kids were en- 
gaged in valid intellectual and social 
processes. You could see them devel- 
oping. ... We have seen striking 
changes in kids' relationships to 
schools and learning; kids who had 
not been successful in school got 
turned on." 

Like the second Brookline project, 
the Computers in the Schools Project 
found that interaction among 
students has been a major positive 
consequence of having Logo in class- 
rooms. Although Tempel stressed 
that to remain effective the Logo en- 
vironment requires "measured and 
periodic input from the teacher," he 
has been struck by how much work 
the students do without teacher inter- 
vention. The activity "has a real 
quality of self-sufficiency" for the 
students. 

One important condition of the 
project has been the insistence that 
each classroom have at least one com- 
puter for an entire year. Tempel 
believes that access to computers has 
been a major element in the success of 
the project. Another condition was 
that all the teachers involved had to 
volunteer for the project and take the 
summer training without additional 
pay. This helped ensure that teachers 
had a direct personal stake in the 
project. Such factors should not be 


Execute Total Size 

(seconds) (bytes) 
S/S-PASCAL 12.5 1117 
РЕЛІ 80 * 14.0 5977 
PASCAL MT +* 19.0 3043 
PASCAL/Z* 109 3328 


Re: BYTE, September 1981, page 180 
А high level language Benchmark 


S/S-PASCAL Version 3.0: $295 - Demo discette: $30 


* CP/M. PL/I 80 TM of Digital Research 
PASCAL МТ + TM of MT Microsystems 
PASCAL/Z TM of Ithaca Intersystems 
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underestimated when comparing this 
to other Logo projects or considering 
it as a model for implementing Logo 
in other school districts. 

When the formal project ends this 
year, the teachers who have already 
been trained are expected to carry out 
future training and support activities 
on their own. Teachers in each of the 
three districts will have the respon- 
sibility for training and support in 
their own district. The Logo Learning 
Center, established by Logo Com- 
puter Systems Inc., will function as 
an informal meeting place, providing 
a mechanism for teachers to stay in 
touch, share ideas, and receive addi- 
tional training. 

The future of the Computers in the 
Schools Project itself involves an am- 
bitious proposal to create a "magnet 
school" for the three districts in which 
the students would have access to 
computers from the earliest grades. 
With specially trained volunteer 
teachers, the school would be a focus 
for Logo-related research and cur- 
riculum development. This project 
has received the support of the three 
school districts involved and is pres- 
ently in the proposal-development 
stage. Since costs for equipment, 
research, and curriculum develop- 
ment will be far beyond what can be 
provided by the school system, the 
New York Academy of Sciences is 
seeking support froma number of dif- 
ferent groups. It hopes to be able to 
start with a small number of students 


this fall. 


The Lamplighter 
School Logo Project 

The most ambitious Logo project 
to date was carried out jointly by the 
MIT Logo Group, Texas Instruments, 
and the Lamplighter School, a private 
school in Dallas, Texas. Lamplighter 
School has 400 students between the 
ages of 3 and 9. The school has been 
provided with 50 Texas Instruments 
Logo systems that are used through- 
out the grades. The goal of the project 
is to establish a setting in which stu- 
dent access to computers would not 
be a limiting factor and to see what 
students could learn in such cir- 


cumstances. 
The project is now in its third year. 
A half-time teacher/coordinator 


oversees the day-to-day workings of 
the project and provides individual 
Logo tutorials for every teacher in the 
school on a biweekly basis. Com- 
puters are in every classroom from 
the nursery school through fourth 
grade. Every teacher and child is in- 
volved to some extent. 

On a recent visit to the school, I 
was struck by just how comfortable 
the children are with the computers. 
Two 4-year-old girls were using a 
computer to construct geometric de- 
signs on a screen with square-shaped 
sprites. (À sprite is a hardware im- 
plementation of a turtle, to allow 
multiple moving objects on the 
screen.) Nearby, classmates were 
engaged in more conventional ac- 
tivities: building with blocks, putting 
together a puzzle, playing with toy 


CP/M USERS LOOK OUT: S/S-PASCAL IS FASTER 


AND REQUIRES ONLY 32K OF MEMORY "^5 PASCAL tentes 
S/S-PASCAL Version 3.0 for 8080/8085/Z80 


Write to get the whole story, or better send $30.00 for 

— Demo discette with compiler (READ statement not included) 
and sample programs 

— Tutorial manual (over 100 pages) 

DON'T TAKE OUR WORD FOR IT, compile your own 

programs and test them before buying full compiler 


e Generates optimized native code 
• Compiles directly into .com file 
• External assembler subroutines 
e Random access files 

* 14 digit BCD floating point reals 
* Chaining and overlays 

• Dynamic strings 

e Powerful string manipulation 

* Direct access to memory 

• Address and size functions 

e NEW, DISPOSE, MARK, RELEASE 
e andmore... 


"We answer all inquiries 
the same day" 
Dealer inquiries welcome. 
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FMS-80. THE TWO DOOR 
` DATA BASE PLUS _ 


Door # 1: Reports you'll use today. 


Door #2: The sky is the limit. 


e've split the proven, best- 
selling FMS-80 micro data 
base manager into two parts. And 
we've split the price. 

Part one (FMS-81) gives you the 
essential file and reporting features. 
You can quickly create programs 
with input questions a clerk can 
understand, and with reports a man- 
ager can use. 

And FMS-81 with its new manual, 
is so easy to use, you'll be generating 
reports the first day. FMS-8] sells 
for $495. 

Part two (FMS-82) has all the 
fancy stuff. Including an Extended 
File Maintenance language that lets 
you perform virtually unlimited 
manipulation on up to 19 different 
data files simultaneously. 


Using FMS-82, you or your com- 
puter dealer can make FMS-80 do 
just about anything. FMS-82 sells 
for 5495. 

Naturally, FMS-82 is fully com- 
patible with all the files and func- 
tions you generate with FMS-81. 

FMS-81 is so useful, it might 
seem like you'll never need FMS-82. 

But as you expand your use 
of computers, isn't it nice to know 
it's there? 

The FMS family runs under 
CP/M,MP/M, CDOS, and Turbodos. 
Call or write today for a brochure 
detailing the extensive capabilities 
of the Two Door Data Base Manager, 
and the name of your nearest dealer. 

You'll be impressed. 


1120 San Antonio Road 
Palo Alto, CA 94303 
(415) 969-7047 


a Оу product x — 
А FMS-80, FMS-81, FMS- 
DJR Associates, Inc. TM DIR Associates 


2 Highland Lane CP/M,MP/M TM Digital Research 
North Tarrytown, CDOS TM Cromemco 
NY 10591 Turbodos TM Software 2000, Inc. 
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cars, playing house, and finger paint- 
ing. Computers for these young 
students are just another way of ex- 
ploring their world. 

The typing ability of the first and 
second graders is amazing. The 
students are already writing simple 
programs, using the keyboard and 
the Logo screen editor with great dex- 
terity. One second-grade "hacker" 
had just invented a procedure that 
simulated the effect of the reset key, 
clearing the screen and printing 
“Welcome to Logo!” He also proudly 
pointed out, “It doesn’t erase your 
procedures!” 

In the third grade, several children 
were clustered around two com- 
puters. One of them had made a 
"secret" animation program that 
made a number of sprites move con- 
tinuously in a dynamically unfolding 
spiral. Three boys were trying to 
duplicate the procedure on the ad- 
joining computer. Another child was 
designing a sprite shape for the center 
of the screen that would look as if it 
were emitting the spiraling sprites. 


THE - 
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Competition, cooperation, communi- 
cation, problem solving, program- 
ming, geometry, and artistry were all 
happening at once. Meanwhile, the 
teacher who had introduced the basic 
idea that all the students were build- 
ing on was helping another student 
figure out how to make a sprite move 
in a circle. 

These vignettes should give a sense 
of the flavor of the school. While 
some children are occupied with com- 
puters, regular school life goes on for 
others. The class next door may have 
five computers sitting idle while a 
geography or reading lesson is being 
presented much as it would be in any 
other school. Computers are accepted 
by the teachers and students as an in- 
tegral part of the school, but they are 
not allowed to dominate it. 

Some of the anticipated results of 
the Lamplighter Project have never 
happened. For example, the students 
have not used computers for creative 
writing, despite the availability of a 
simple screen editor as part of the 
Logo system. The equipment pro- 


The Programmable Cube is like the popular physical game: it 
comes in many colors, you can turn its faces and rotate it, you 
can scramble it and solve it by moving the faces. It even comes 
with a complete solver for any scrambled cube. But it has an 
extra twist: it speaks a language especially designed for cubes 
through which you can write your own cube programs, either to 


produce fancy patterns or even to solve a scrambled cube with 
your own cube-solving strategy. 


E High resolution graphics, color or black and 
white, shows all 6 sides and simulates motion. 
E Tell it about your scrambled cube—it will 
lead you through the solution. 

E Write your own cube programs: comes with 
complete programming environment including 
editor and debugger. 

BB Available for Apple II* or Apple Il Plus® 48K 


or 64K. 


How to Order: 
Send $34.95, 
Check, VISA or 
MasterCard to: | * 


Specify 48K or 64K. 
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vided to the school in the first three 
years of the project has not included 
printers, which would be needed to 
make creative writing a realistic ac- 
tivity. Nor has Logo been integrated 
into as much of the school's cur- 
riculum as had been planned. Ac- 
cording to Lamplighter's headmistress 
Pat Mattingly, "The teachers just 
don't have enough time for cur- 
riculum development in addition to 
all their other duties." With a few 
minor exceptions, the research studies 
that were expected to be part of the 
project have not materialized. Some 
unique, exciting, and wonderful 
things have been happening at the 
Lamplighter School, but except for 
the school staff, who usually are too 
busy to write, study, and reflect on 
the situation, one gets the feeling that 
"nobody's watching." 


Other Interesting Projects 

To round out the picture, I want to 
mention some other schools at which 
Logo is being used for research and 
development. The Cotting School for 
the physically handicapped in Boston 
has been the site of a series of projects 
conducted by Dr. Sylvia Weir of 
MIT. In these projects, Logo has 
enabled students with cerebral palsy, 
previously unable to communicate ef- 
fectively, to begin to realize their in- 
tellectual potential. Of all the Logo 
projects, this has been the most 
dramatic in demonstrating Logo's ef- 
fectiveness for students who 
previously had not been successful in 
academic settings. It has also made 
the most significant progress toward 
the goal of finding objective ways of 
determining just what students learn 
as they engage in Logo activities. 

Another Logo project aimed at 
discovering what students are learn- 
ing is being conducted by the Center 
for Children and Technology of Bank 
Street College in New York City. In 
this project, students in grades three 
through six have extensive access to 
Logo. The research is focusing on 
students learning problem-solving 
techniques and on social interaction 
among students as they work on Logo 
activities—two areas that have been 
highlighted, but not carefully studied 
by other projects. 


Logo Information Sources 

Here is a partial listing of organiza- 
tions that offer Logo training and in- 
formation: 


1. Logo Training Courses and 
Workshops: 


Austin College, Sherman, TX 75090. 
Contact Prof. Henry Gorman. 


Bank Street College, 610 West 112th 
St., New York, NY 10025. Contact 
Karen Scheingold. 


Lesley College, 29 Everett St., Cam- 
bridge, MA 02138. Contact Nancy 
Roberts. 


Logo: The Learning Center, Logo 
Computer Systems Inc., 989 Avenue of 
the Americas, New York, NY 10018. 
Contact Mike Tempel. 


Teachers College, Columbia Universi- 
ty, Microcomputer Resource Center, 
525 West 120th St., New York, NY 
10027. Contact Karen Billings. 


Technical Education Research Centers, 
8 Eliot St., Cambridge, MA 02138. 
Contact Robert Tinker. 


University of Wisconsin—Oshkosh, 


A third interesting Logo school 
project is not a research project at all. 
At Lincoln-Sudbury Regional High 
School in Sudbury, Massachusetts, 
students learn Logo as the introduc- 
tory computer programming lan- 
guage. Experiences at Lincoln-Sud- 
bury may show the way to those 
seeking to use Logo with older 
students. 


Conclusions 

I will take the risk of drawing a few 
general conclusions from these very 
diverse projects. 

Logo can be effective for all 
students in a school setting. In fact, a 
regular theme of all the projects cited 
is the success of students who pre- 
viously had been unsuccessful in 
school. 

Teacher training is critical. At the 
very least, teachers need to under- 
stand the value of exploratory learn- 
ing and student interaction. Further, 
at all sites involving Logo in class- 
rooms, teachers have felt the need for 


Microcomputer Applications Group, 
Oshkosh, WI 54901. Contact Don 
Voils. 


2. Organizations, Users’ Groups, and 
Newsletters: 


Boston Computer Society Logo Users 
Group, One Center Plaza, Boston, MA 
02108. 


FOLLK, Friends of LISP/Logo and 
Kids, 436 Arballo Dr., San Francisco, 
CA 94132. 


Friends of the Turtle, POB 1317, Los 
Altos, CA 94022. 


Logo Times, included in 99’er 
Magazine, POB 5537, Eugene, OR 
97405. 


LOGOPHILE, Logo Special Interest 
Group, c/o Higginson, Faculty of Edu- 
cation, Queens University, London, 
Ontario, K7L 3N6 Canada. 


Monadnock Area Logo User's Group, 
c/o Dan and Molly Watt, Gregg Lake 
Rd., Antrim, NH 03440. 


Young People's Logo Association, 
1208 Hillsdale Dr., Richardson, TX 
75081. 


continued support and training. 
While this need may diminish as 
teachers become more familiar with 
computers and Logo, it seems to be a 
reality for the present. 

Teachers and students need re- 
source materials, guidebooks, project 
suggestions, etc. The more specific 
the goals, as in the Edinburgh Logo 
Project or in the physics activities of 
the Brookline Logo Project, the more 
specialized and extensive the 
materials needed. 

Student interaction has been a 
critical and positive element of all 
classroom-based Logo projects. In 
each case, students have taken on 
significant roles as teachers of other 
students, even as teachers of their 
own teachers. 

In no case has the "full potential of 
what might be possible" with Logo 
been realized. It will probably take a 
lot of time, and many diverse efforts, 
before the learning potential of Logo 
can be fully understood and utilized. 
Whether the goal is to integrate Logo 
into existing school subjects or to use 
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personal computer 


UCSD 
p-System "IV.1 


A superior implementation of the UCSD 

p-SYSTEM is available NOW for your IBM 

Personal Computer. 

Network Consulting has added many 

features that the professional programmer 

will find useful. These features are not 

available from any other sources. 

* Hard disk support for Corvus, Tall Grass 
Technology and others 

• 25% more floppy storage, without adding 
or modifying hardware, retaining compat- 
ibility with standard IBM diskettes 

• Double sided and double sided/double 
tracking stepping floppy disk drive sup- 
port 

* Up to 800K on each mini-diskette 

* RAM disk support (a pseudo-floppy 
volume that uses up to 512k RAM) 

• 8086/87/88 macro assembler 

* Extended memory support 

* Adaptable system support available for 
adding custom l/O drivers 

e Remote Terminal support 

a XON/XOFF flow control for serial printers 

* A library of program modules and other 
utilities 

* Disk write verification 

апа more! 


Standard p-System features include: 


» Standard I/O redirection (including com- 
mand files) 

« Dynamic program overlays 

« Support for asynchronous processes and 
concurrency primitives in Pascal 

* Fast Pascal p-code compiler 


| * Fast FORTRAN and Basic p-Code com- 


pilers also available 

* A powerful screen oriented editor 

* A filer for handling both files and volumes 

* A Native Code Generator that processes 
your Pascal, Fortran and Basic programs 
to convert parts of them to native machine 
code 

«Dynamic runtime binding of separately 
compiled programs and units 

* Turtlegraphics for easy graphics displays 

* Print spooler for background printing 

• Symbolic debugger 


USCD p-SYSTEM from 


Network Consulting 
The only serious choice for business 
TM The Regents of the University of California 


Network Consulting Inc. 
А106 - 1093 W. Broadway 
Vancouver, B.C. 
Canada V6H 1E2 
(604) 738-3500 
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Logo to develop entirely new kinds of 
learning environments, much work 
remains to be done. 

During the past year, the use of 
Logo in schools has jumped from less 
than a dozen sites to hundreds. By the 
end of the coming year, it may in- 
volve thousands of classrooms with 
tens of thousands of students. As we 
struggle with the task of integrating 
new forms of learning into old struc- 
tures, we should be particularly 
aware of the opportunity to learn 
from each other and from the 
limited, but carefully supported, 
research and development that have 
already occurred. 


References 

1. The Edinburgh Logo Project, Department 
of Artificial Intelligence, University of 
Edinburgh, Forrest Hill, Edinburgh, 
EH1 2QL Scotland. 
du Boulay, B. "Learning Teaching Mathe- 
matics.” Mathematics Teaching, No. 78, 
March 1977. 
du Boulay, B. Teaching Teachers Mathe- 


matics Through Programming. DAI Re- 
search Paper No. 113, 1979. 

du Boulay, B. and T. O'Shea. Howto Work 
the LOGO Machine: A Primer for ELOGO. 
DA| Occasional Paper No. 4, 1976. 
Howe, J. A. M. and T. O'Shea. "Learning 
Mathematics Through Logo." ACM 
SIGCUE Bulletin, Vol. 12, No. 1, January 
1978. 

Howe, J. A. M., T. O'Shea, and F. Plane. 
Teaching Mathematics Through Logo Pro- 
gramming: An Evaluation Study. DAI Re- 
search Paper No. 115, September 1979. 


. The Brookline Logo Project, MIT Logo 


Group, Building 20C, Room 109, Massa- 
chusetts Institute of Technology, Cam- 
bridge, MA 02139. 

Bibliography of Logo Memos. MIT Logo 
Group. 

Papert, Seymour, et al. Assessment and 
Documentation of a Children's Computer 
Laboratory. Logo Memo 48, MIT Logo 
Group, 1977. 

Papert, Seymour, Andrea diSessa, Daniel 
Watt, and Sylvia Weir. Final Report of the 
Brookline Logo Project: Project Summary 
and Data Analysis. Logo Memo 53, MIT 
Logo Group, 1979. 

Watt, Daniel. Final Report ofthe Brookline 
Logo Project: Profiles of Individual Stu- 
dent Work. Logo Memo 54, MIT Logo 
Group, 1979. 


Watt, Daniel. A Comparison of the Prob- 
lem Solving Styles of Two Students Learn- 
ing Logo. Proceedings of the National 
Educational Computing Conference, 
1979. (Reprinted in Creative Computing, 
December 1979.) 

Watt, Daniel and Sylvia Weir. "Logo: A 
Computer Environment for Learning Dis- 
abled Students.” The Computing Teacher, 
Vol. 8, No. 5, May 1981. 


. Computers in the Schools, Bonnie 


Brownstein, Director, New York Academy 
of Sciences, 2 East 63rd St., New York, 
NY 10021. 


. Lamplighter School, Headmistress Pat 


Mattingly, 11611 Inwood Rd., Dallas, TX 
75229. 


. Logo for Handicapped Students. 


Goldenberg, E. Paul. Special Technology 
for Special Children. Baltimore: University 
Park Press, 1979. 

Papert, Seymour and Sylvia Weir. /nfor- 
mation Prosthetics for the Handicapped. 
Logo Memo 51, MIT Logo Group, 1978. 
Weir, Sylvia. Evaluation and Cultivation of 
Spatial and Linguistic Abilities in in- 
dividuals with Cerebral Palsy. Logo Memo 
55, MIT Logo Group, 1980. 


. Center for Children and Technology, Bank 


Street College, Karen Scheingold, Direc- 
tor, 610 West 112th St., New York, NY 
10025. 
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We're offering you our SB-80 system in either 5 1/4" or 8" 
disk drives, your choice. Either way your system comes 
with a full size (12" diagonal) non-glare tiltable green 
screen with 24 lines by 80 character format. Its multi- 
character set offers blinking cursor, underlining, reverse 
video, and half and zero intensity. The movable, detach- 


PICK A 


SYSTEM! 


COMPLETE $2995. 


able keyboard has a numeric pad with cursor control and 


function keys. 


Nationwide on-site and depot repair service 
through the professionals at INDESERV. 


®CP/M is a registered trademark of Digital Research, Inc. 


B Single Board Technology M CP/M® Operating System 
Ш 4MHz 280А CPU Ш 64K 200ns Main Memory 
B 8-Inch Dual Density Floppy Drives 
B 51/4-Inch Dual Density Floppy Drives 
B 2-Serial Ports B 2-Parallel Ports 
B 4-Counter/Timers B Expandable 


For further information about this limited offer callor write: 


п Colonial Data 


Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 e (203) 288-2524 e Telex: 956014 
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LETTER-PERFECT PRINTER 


DOUBLES AS DATA CRUNCHER. 


Print two ways.. .correspondence quality and high speed data processing. 


Now priced under $2000! 


The new T-1805 dual purpose serial printer uses a unique 
40 x 18 matrix dot pattern for high quality correspondence 
printing; or, flip a switch, it uses a 7 x 9 matrix for high 
speed data processing printing. In the high speed mode, 
it generates reports attime-saving throughput rates 
reaching 200 lines per minute. In the reduced speed 
correspondence mode, its pivoting print head lays down 
overlapping dots tocreate a letter-perfect character that 
looks like it came from an office typewriter. 

The T-1805 is the latest evolution in the popular and 
proven T-1000 series of serial printers. As such, the 


T-1805 offers the same quality construction, high reliabil- 
ity, ease of operation and operator conveniences. Plus, 
for the benefitof the office crew, the T-1805 is exception- 
ally quiet. Its 53 dbA noise level ranks it as the quietest 
impact printer on the market. 


There's much more to tell, so visit or call your 
Mannesmann Tally sales outlet today. 


Mannesmann Tally, 8301 South 180th Street, Kent, WA 
98031. Phone (206) 251-5524. 


Printers for the long run. 


MANNESMANN 
TALLY 
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Silentype" Personal Printer. Very afford- 
able, virtually noiseless, and perfect for 
rough copy, B&W graphics and quiet offices. 


Letter Quality Printer. For professional 
caliber word processing with Apple Writer III 
software. The Apple III can drive virtually 
any printer in any task, from preparing 


reports to printing forms. 


Color Plotter. To make the colorful most 
of the Apple III's high res graphics in charts, 
graphs and designs. 


Phone Modem. Which, with Access III 
asynchronous communications software, 
lets you communicate with other PC's or 
with mainframes at up to 9600 bps. 

Only the Apple III can handle all of the 
above, all at once, without losing its memory. 
And even though you may never configure 
ү system just like this, it's important to 


know how far you can grow. With a couple 


of OEM Prototyping Cards. Or your own 
specialized peripherals. Or future technology. 

See your authorized Apple dealer for a 
spec-to-spec comparison of the Apple III 
and the most muscular new PCs. 


You'll find that, even with 256K, most of 


them just cant stack up. 
apple 


q., 


The personal computer. 


cal КОХ: ЭБЕ) for the authorized Apple dealer nearest you, or for information on our National Accounts Program. 
Dept, 20525 Mariani Ave., Cu CA 95014 NOTE: Apple Computer does not currently manufacture от 
or telephone modems odes Ана is a registered trademark of 


Apple Computer Inc, 
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Designing Computer-Based 


Microworlds 


Well-designed Logo procedures 
can help children grasp ideas of intrinsic interest. 


Designing computer applications 
for education might be called cogni- 
tive engineering, for its objective is to 
shape children’s minds. That lofty 
goal must carry with it a commitment 
to cognitive science, the study of how 
knowledge functions and changes in 
the mind. In light of the profound in- 
fluence of computers in the schools, 
designing educational applications 
without such a commitment would be 
irresponsible. 

I believe that Jean Piaget, the Swiss 
student of knowledge, formulated the 
general solution to the problem of 
how intelligence develops. Although 
the field of cognitive science has ad- 
vanced beyond Piaget's innovative 
theories by revising and extending 
them, his insights into the nature of 
learning continue to influence teach- 
ing methods. The union of computer 
microworlds and Piagetian theory is 
the subject of this article. 


Piaget and Education 

Central to the work of Piaget is 
constructivism, the view that the 
mind incorporates a natural growth 
of knowledge and that the mind's 
structure and organization are shaped 
by interactions among the mind's 
parts. In The Science of Education 


and the Psychology of the Child (The 
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R. W. Lawler 
Le Centre Mondial L'Informatique 
et Resources Humaine 
24 Rue Clemente Marot 
Paris, France 75008 


Viking Press, 1971), Piaget challenges 
educators to answer two questions: 
How does instruction affect what is in 
the mind? and What remains in the 
mind from the process of instruction 
long after the time of instruction has 
passed? In the same work, Piaget dis- 
putes both the effectiveness and the 
ethical correctness of many of the 
practices of modern education: 


If we desire to form individuals 
capable of inventive thought and of 
helping the society of tomorrow to 
achieve progress, then it is clear 
that an education which is an active 
discovery of reality is superior to 
one that consists merely in provid- 
ing the young with ready-made 
wills to will with and ready-made 
truths to know with. 


The Dilemma of Instruction 
Given Piaget's view that learning is 
a primary, natural function of the 
healthy mind, we might consider in- 
struction in any narrow sense unnec- 
essary. Children (and older students 
of life as well) learn the lessons of the 
world, effectively if not cheerfully, 
because reality is the medium through 
which important objectives are 
reached. Nevertheless, in certain 
situations children often rebel against 


the lessons society says they must 
learn. Thus the educator's ideal of in- 
spiring and nurturing the love of 
learning frequently is reduced to 
motivating indifferent or reluctant 
students to learn what full function- 
ing in our society requires, 

Teachers face a dilemma when they 
try to move children to do school- 
work that is not intrinsically interest- 
ing. Children must be induced to 
undertake the work either by promise 
of reward or threat of punishment, 
and in neither case do they focus on 
the material to be learned. In this 
sense the work is construed as a bad 
thing, an obstacle blocking the way 
to reward or a reason for punish- 
ment, Kurt Lewin explores this dilem- 
ma in "The Psychological Situations 
of Reward and Punishment " (A Dy- 
namic Theory of Personality: 
Selected Papers of Kurt Lewin, 
McGraw-Hill, 1935). The ideas of 
Piaget and Lewin have led me to state 
the central problem of education 
thus: How can we instruct while re- 
specting the self-constructive char- 
acter of mind? 


Computer-Based Microworlds 

In Mindstorms: Children, Com- 
puters, and Powerful Ideas (Basic 
Books, 1980) Seymour Papert pro- 
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ing. 

Computer-based microworlds help 
tailor instructiOn more closely to 
Piaget's idea of the natural mode of 


learning. I will illustrate this point by 
presenting two examples of com- 
puter-based microworlds. 


All prices are cash prices. Add 3% surcharge when using Master Card, Visa or American Express. 
| California residents add 6% tax. For shipping and handling charges, please add $2 per item for | 
| drives and printers, and add $10 per item for microcomputer and monitor items. Prices are subject to 
change without notice. 


Make all checks payable to: STATUS QUO 


(We must allow two weeks for all personal checks to clear so for faster service, please send o 
money order or cashier's check or order using your credit card.) 


STATUS QUO, div. of I.T.A.T. Associates, Inc., 2095 Van Ness Ave., San 
Francisco, CA 94109. For technical questions or special orders/prices call 


(415) 474-1007. Circle 197 on inquiry card. 
DEALERS: We purchase excess inventory: Please call us with prices. 


The POLYSPI Microworld 

POLYSPI (from "polyspiral") is a 
name for a three-line procedure in the 
Logo language and for the class of de- 
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In the 15th century, a German crafts- 
man and inventor named Johannes 
Gutenberg originated a method of print- 
ing from movable type that was used 
without significant change until the 20th 
century. 

Today, Smith Corona, one of the 
largest manufacturers of small printers 
in the world, gives a whole new perspec- 
tive to printing with their electronic text 
printer — TP-1. Gutenberg would surely 
approve of the TP-1, a microprocessor 
controlled, high quality daisy wheel 
printer. It produces perfectly formed, 
executive quality printouts at the speed 
of 120 words per minute. Typewriter 
quality printing at dot matrix prices. 


Circle 266 on Inquiry card. 


liMarketing . 


| ele j À | А | [ ; ТТЕ ( € S " 
Simple, durable and dependable, TP-1 

may be used with word processing 

systems, microcomputers and most — 


afte ы ja 
m 3 Am. 
small business systems. "T UM uE | = 
' ы. et ERE 
r (22 naa YN 


NOW, ali your letters, documents, 
forms and reports can have the Crisp, 
Additional daisy print wheels ..... $4.95 


professional look you demand — for 
business or personal use — at an 
affordable price. 

Don't delay. Order your TP-1 TODAY at 
the low, low price of $695. 


Micro-Printer Marketing offers яса... 
same day shipping, nationwide service 
and invites dealer inquiries. Catalogues 
available. No shipping charges on pre- 
paid orders. 


$2.95 
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(1а) POLYSPI 10 60 3 


(1b) POLYSPI 10 61 3 


O 


(1e) POLYSPI 10 64 3 


(1c) POLYSPI 10 62 3 


Figures la-1f: Polyspiral designs generated by changing one variable of the three in the POLYSPI procedure (shown in listing 1). The 
procedure's variables are DISTANCE, ANGLE, and CHANGE (in distance). The procedure draws a design by going forward the specified 
distance, turning at the specified angle, then increasing the distance by the specified change, going forward for the incremented 
distance at the specified angle, and so on. In this example, the distance variable and the change in distance are held constant. The 
angle variable is stepped up by one degree in each design. The strikingly different designs show the power of the concept of stepping 


variables. 


signs produced by different execu- 
tions of that procedure. Figures 1a-1f 
show some examples of POLYSPI de- 
signs. The POLYSPI procedure is 
stated in listing 1. Some of the designs 
are pretty, mainly because surprising 
spiral patterns emerge under certain 
conditions. The general appeal of 
POLYSP! designs largely accounts for 
the adoption of turtle graphics as a 
subsystem of languages such as 
Smalltalk, Pascal, and even some im- 
plementations of PILOT. The vari- 
ability of the POLYSPI procedure 
sometimes permits even a beginner to 
surprise more expert users (as well as 
himself) with the discovery of beauti- 
ful designs. 

The procedure in listing 1 and its de- 
signs comprise a microworld. The ob- 
jects of the microworld are all the de- 
signs that the procedure can generate, 
an engaging and extensive domain for 
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exploration. More important, the 
designs are a class of "neat phenom- 
ena" whose generation can be made 
comprehensible with the following 
small set of ideas. First, the POLYSPI 
procedure provides a crisp model of 
variable separation: the three vari- 


The POLYSPI mlcroworld - 
reveals the powerful 
idea of stepping 


variables. 
[и = ee ج‎ < 
ables DISTANCE, ANGLE, and 


CHANGE are each used once, and used 
differently, in a simple procedure 
text. Second, the difference in relative 
potency of the variables (the impact 
of a unit change on the produced 
design) is obvious and striking. 
(ANGLE and then CHANGE are much 
more potent than DISTANCE.) 


The POLYSPI microworld reveals 
the stepping of variables as a power- 
ful idea. By stepping variables I mean 
identifying one variable as a dimen- 
sion of examination and holding all 
other variables constant while the 
chosen one is varied incrementally. In 
short, this microworld provides a 
clear model of how particular things 
may be generated through their inter- 
secting dimensions of variation. 
Piaget judged variable-stepping to be 
an essential component of formal 
operational thought. The idea is a 
powerful one because it is almost uni- 
versally useful; it is crucial to the pro- 
cess of scientific investigation. 

Within the microworlds of turtle 
geometry, the insights achieved with 
POLYSPI exploration are easily ex- 
tended to a related microworld of 
INSPI designs. The INSPI procedure 
differs from POLYSPI only in that the 


Introducing 
the 212 
Auto-Cat by 


300 BAUD 5 fine for the basics. 
But now you can get in the fast lane without getting expensive. 

Our engineers have come up with a pair of custom 
microprocessors, five LSI circuits and a small miracle: the 
212 Auto-Cat modem. 

And if you've looked around, you know the $695 price is 
part of the miracle. 

Four times the speed. Half the size. All of the right 
auto-dial/answer functions. 

Your dealer has them right now. No need to waste any 
more time. See him. 


Novation Se 


the recognized leader in 
*Suggested retail price personal communications 


Circle 305 on Inqulry card. 


18664 Oxnard Street, Tarzana, California 91356 · Telephone: (800) 423-5419 and (213) 996-5060 


Listing 1: The POLYSPI procedure, written in Logo. From only three variables— 
distance, angle, and change in distance—this procedure can generate a remarkable 
variety of polyspiral designs. The procedure draws by going forward the specified 
distance, turning at the specified angle, then increasing the distance by the specified 
change, going forward for the newly incremented distance at the same specified angle, 


ans so on. Some designs drawn by POLYSPI appear in figures 1a-1f. 


TO POLYSPI :DISTANCE :ANGLE :CHANGE 


FORWARD :DISTANCE 
RIGHT :ANGLE 


MAKE "DISTANCE :DISTANCE + :CHANGE 


POLYSPI :DISTANCE :ANGLE :CHANGE 


END 


change value is applied to the ANGLE 
variable instead of to the DISTANCE 
variable. (For a case study of a child's 
ability to grasp and extend this idea, 
see my article "Extending a Powerful 
Idea," in a forthcoming issue of The 
Journal of Mathematical Behavior.) 


The BEACH Microworld 

The adolescent's initiation to for- 
mal thought differs greatly from the 
preschooler's introduction to reading, 
yet both learning experiences involve 


grasping central representations. 
What the prereader learns in an 
alphabetic language is a serial sym- 
bolic representation for words that 
signify the names of objects, actions, 
and so on. Let me here describe a 
Logo microworld for learning the 
alphabetic language. This micro- 
world helped my 3-year-old daughter 
learn to read with minimal direct in- 
struction. 

While previous Logo implementa- 
tions focused on a single, all-im- 


portant agent—the turtle—TI Logo 
also has sprites. A sprite is a video- 
display object that has a location, a 
heading, and a velocity, but no draw- 
ing capability. It may be associated 
with a shape (which it “carries” and 
which assumes one of 16 colors). The 
shapes can be easily defined and 
changed by the Logo user. There may 
be a maximum of 25 shapes. The im- 
portance of a multitude of easily dis- 
criminated objects for early language 
applications cannot be overesti- 
mated. TI Logo has a second graphics 
system, “tile graphics,” that is com- 
patible with the sprite graphics sys- 
tem, The static tiles, which may also 
assume 16 different colors and exhibit 
modifiable shapes, provide a suitable 
"background" for the movements of 
the dynamic sprites. The result is the 
opportunity to create scenarios that 
have many moving objects with dif- 
ferent shapes and different colors and 
a static but vivid backdrop. The 
BEACH microworld permits the crea- 
tion of such scenarios, as the scenes in 
photos 1a and 1b illustrate. 


) a ШШ 
Allenbach is putting tomorrow on disks. 


The future of the world is written in computer software. 
And Allenbach disk duplication is making sure that the 
future is faithfully reproduced. We use our own 
Allenbach diskettes and state of the art equipment, 
with electronic surface evaluation of each diskette 
before use. Copies are 100% verified, track by track, 
and carry the Allenbach lifetime warranty against 
defects in workmanship or materials. 

For information and prices on disks, duplication, and 
dealer information, please call (800) 854-1515. In 
California, call (714) 438-2258 collect. 


Allenbach 
Industries Inc. 
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Circle 12 on inquiry card. 


“Our reputation rests on 
digits, decimal points, and details. 
We wouldnt trust them to anything less 
than Scotch Brand Data Cartridges? 


Bill Birkett, Vice President, 
Trade Graphics, Inc., 
Livonia, Michigan 


The unique design of a data 
cartridge provides great reliability, 
high storage capacity and long 
tape life. And where could you 
possibly get better data 
cartridges than Scotch Brand, 
made by 3M, the people who 
invented the data cartridge 
system itself? 


3M controls every step in manu- 
facturing. Top quality magnetic 
tape and precision components 
are part of every Scotch Data 
Cartridge. Over twenty-five years 
of service to the computer in- 
dustry assure you of the utmost 
reliability. 

Scotch Data Cartridges are 
available in miniature DC 100A, 
the standard-size DC 300A and 
now, an extra-length DC 300XL 
| | with 50% more storage capacity. 
ЕЕ Ка ws | They are compatible with most 
|i- | cartridge systems including 
Hewlett-Packard, IBM, NCR, 
Tektronix and TI. 


To find out where you can find 
Scotch Data Cartridges or virtually 
any other data recording medi- 
um, call toll-free: 800-328-1300. 
(In Minnesota, call collect: 
612-736-9625.) Ask forthe 

Data Recording Products Division. 


If it’s worth remembering, 
its worth Scotch 
Data Recording Products. 
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(1b) 


Photos la-1b: Two scenes from the BEACH microworld. Photo 1a shows a scene with 
many objects. Photo 1b shows a scene typical of those drawn by a 3-year-old child. The 
author's daughter learned to read 30 words by exploring the BEACH microworld, which 
the author and his children created using TI Logo with the Texas Instruments 99/4A 
microcomputer, 


Meaningful Names Ease Learning 

Because Logo gives the user great 
freedom to define and name proce- 
dures, appropriate descriptive English 
words can be used. For example, SUN 
can be the name of the procedure that 
creates a yellow ball on the display. 
The word UP can name the command 
that increases the value of a sprite's y 
coordinate. Repeated often enough, 
UP puts the SUN in the sky above the 
BEACH. Another word, such as SLOW 


146 August 1982 © BYTE Publications Inc 


or FAST, can set the SUN in motion. 
Because new procedures are easily de- 
fined, the child, a family member, 
friend, or teacher could even make 
the SUN ZOOM if the child wishes. 
Such flexibility permits the micro- 
world to be tailor-made to suit any 
child. To the extent that the child par- 
ticipates in defining the objects to be 
part of the world, their attributes, 
and the actions they are to perform, 
the microworld is also constructed by 


the child herself. My 3-year-old, 
Peggy, her older siblings, and I chose 
about 20 objects to populate her 
world, designed and made shapes to 
represent them, and wrote the proce- 
dures to create and manipulate them. 
The vocabulary of her BEACH world 
includes the following: 


OBJECTS 
BEACH, BIRD, BOAT, BOY, CAR, DOG, 
FISH, GIRL, HOUSE, JET, KID, MAN, 
MOON, OAK, PINE, PLANE, PONY, 
STAR, SUN, TRUCK, VAN, WAGON 
ACTIONS 


UP, DOWN, MOVE, BACKWARD, 
FAST, FLY, HALT, SAIL, SHOW, 
SWIM, TURN, WALK, ZAP, ZOOM, 
PAINT BLACK, PAINT GREEN, etc. 


When Peggy began to play with 
this computer microworld, she did 
not recognize any words except "by," 
and she had no idea what that meant. 
Her ability to discriminate between 
letters and name them was undepend- 
able and idiosyncratic. She began 
keying words, copying them letter by 
letter from a set of 4- by 6-inch cardsI 
had made. Soon she began keying her 
favorite or most-used words from 
memory, and later she was able to 
read those individual words in other 
contexts. Now she deals with the 
written language one word at a time 
(as infants begin to speak with specif- 
ic signification). To handle sentences 
(other than "paint some-color-name") 
or begin phonetic decoding of words, 
she will need more complex micro- 
worlds. 

For Peggy, the learning of reading 
and the learning of writing have been 
synchronized (as speaking and inter- 
preting speech are for the toddler); 
she learned to read her 30-word vo- 
cabulary by learning first to "write," 
i.e., key the words on the computer 
terminal. Writing was an essential 
part of controlling the computer 
microworld that engaged her. My 
role as teacher changed from task- 
master to occasional consultant. I 
would answer questions Peggy 
brought me after she had tried to 
work with the constructed reality of 
the BEACH microworld, and I helped 
her when she had problems, but I 
offered her no lessons beyond the rule 
that words are keyed letter by letter, 
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ERG/68000 


MINI-SYSTEMS 


Û Full IEEE 696/5100 
compatibility 


HARDWARE OPTIONS 


Û 8MHz or 10 MHz 68000 CPU 

[ 4-8 RS232 Serial Ports 

C] 64K STATIC RAM (70 nsec) 

0 256K Dynamic RAM, with full 
parity 

O 8" D/D, D/S floppy disk drives 

Û] 5MB-32MB hard disk drives 

ÛJ Full DMA host adaptor 

Г] 20MB tape streamer 

O 10 to 20 slot backplane 

[J 30 amp power supply 


SOFTWARE OPTIONS 


ÛJ 68KFORTH' systems language 
with MACRO assembler 

Г] Fast Floating Point package 

Г] Motorola's MACSBUG 

ÛJ IDRIS? operating system with 
C, PASCAL, FORTRAN 77, 
68К-ВАЅІС' compilers 


Trademark 'ERG, Inc. 
?*Whitesmiths 


30 day delivery 
with valid Purchase Order 


OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 


=, 
$ 
Empirical Research Group, Inc. 
P.O. Box 1176 


Milton, WA 98354 
206-631-4855 
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left to right, and that a specific sym- 
bol meant she should press the Enter 
key. 

I make no claim that computer 
microworlds can teach all reading 
skills, nor that this specific BEACH 
world would appeal to other children 
in different circumstances. I do, how- 
ever, see the BEACH microworld as a 
prototype of the various worlds that 
others may fashion for small child- 
ren. 


Design Heuristics: Powerful Ideas 
A computer microworld should be 
constructed around a powerful idea, 
one worth the instructor's time to de- 
velop or the student's time to explore. 
Who decides if an idea is sufficiently 
powerful? You do, at first, when you 
design a microworld. Next, the stu- 
dents determine the worth of the 
microworld as they incorporate the 
idea into their minds or reject it. 

If you need a little guidance when 
you design a computer-based micro- 
world, Papert (in Mindstorms) offers 
four criteria for powerful ideas: they 
should be simple, general, useful, and 
syntonic. The idea behind a micro- 
world must be formulated as simply 
as possible; an idea can be power- 
ful only when understood. Even if 
an idea is embodied in a specific 
microworld, it wil not be useful 
through extension unless it is general. 

Reality dictates the candidates for 
powerful ideas. Society also declares 
what ideas are important: if you can't 
read, for example, a technological 
society relegates you to subhuman 
status. But it is your own mind, more 
than any advice, that can tell you 
what ideas are powerful. Your own 
insights enable you to integrate im- 
portant experiences. An idea is 
powerful, then, if it gives form to 
your understanding of life. It follows 
that you cannot inspire others with 
an idea unless it has first inspired 
you. 


Interconnection of Knowledge 
What Papert labels the "syntonic" 
characteristic focuses on how an idea 
assumes power within the mind of an 
individual. An idea is powerful for a 
person if it relates and unifies knowl- 
edge gained in diverse experiences. 


An idea gains power if it can be 
reduced to a concrete model that 
serves as a metaphor for the interpre- 
tation of subsequent problems. Such 
a model helps explain which aspects 
of new problems must be considered, 
which may be neglected, and which 
anomalies must be explained away on 
a basis of local evidence. Models 
prove more or less powerful depend- 
ing on the individual's interests and 
experiences. 

The most essential characteristic of 
powerful ideas is their relation to the 
individual's previous knowledge. You 
can tell students that one situation 
resembles another, but recognition of 
such comparisons is more powerful if 
it is the students own discovery. 
They will make the connections be- 
tween the structures of one idea and 
another at a level of detail appropri- 
ate to their specific prior knowledge 
and feelings.This internalization is 
the basis of an idea's power for the in- 
dividual. 

An analogy may help here. If you 
solder a connection at too low a tem- 
perature, you can get mechanical 
binding but undependable electrical 
contact. Ideas imposed by instruction 
are like badly soldered joints. Only 
the individual has the power to fuse 
connections between new ideas and 
his or her own most personal 
thoughts and feelings. These connec- 
tions alone can make an idea an im- 
portant part of how the person sees 
the world and behaves in it. 

Paradoxically, an excellent way to 
harness the students' understanding 
for engagement with ideas is to liber- 
ate their expressiveness. Because 
Logo is a vehicle for free exploration, 
knowledge built from Logo is syn- 
tonic, appropriate to the person, and 
experienced as an authentic, intimate 
part of the self. Such is the power of 
an approach to learning that frees the 
individual to create within a social 
context that makes our culture's most 
powerful ideas accessible. 


I/O and Applications Design 

An application design negotiates 
between a specific objective and the 
potential of the equipment. Com- 
puters are general-purpose symbol 
manipulators, so they can deal 


abstractly with an idea. What any 
computer system can do in an inter- 
esting way, however, depends on its 
input/output (I/O) devices. Look for 
something special about a machine's 
I/O to suggest the kinds of neat phe- 
nomena the system could exhibit. 
Consider these examples from previ- 
ously implemented Logo systems: 


eThe accessibility of the robot floor- 
turtle world to a child's physical in- 
tervention can lead even a small child 
into simulating the turtles actions 
and into debugging procedures (after 
fixing a procedure "manually," a 
child can become more engaged in 
fixing it symbolically). 

eTurtle graphics—whose appeal de- 
pends largely on the emergence of 
patterns from simple procedures that 
command the drawing of many 
lines—came into its own only with 
the general availability of bit-map- 
based displays. 

eLogo on the GTI-3500 had a signifi- 
cant potential for engineering and 
physics simulations because a hard- 


ware-implemented "spin" primitive , 


extended the forward and right primi- 
tives of "classical" Logo. 

eThe TI 99/4A joins together a gen- 
eral-purpose microprocessor (where 
TI Logo is implemented) with a 
special-purpose graphics processor 
that manipulates the sprites that give 
TI Logo its most striking effects. 


As increasingly powerful micro- 
processors become affordable, the 
special quality of each will bring new 
potential for creating engaging micro- 
worlds. More powerful microproces- 
sors and graphics slave processors 
may, for example, bring molecule 
modeling within reach. Local net- 
works of small machines may permit 
group simulation of economic and 
political situations (as in games) that 
are now too abstract, rule-driven, 
and theoretical to interest many 
young people. There will continue to 
be opportunities for creating micro- 
worlds around the most powerful 
ideas of contemporary science and 
technology. 


Objects in Microworlds 
Logo procedures can serve as a 


bridge between less precise and more 
formal systems. The commands of 
Logo are designed to communicate 
with a computer and its output de- 
vices, but the extension of Logo 
through procedures whose names are 
natural-language words can make the 
objects and actions more comprehen- 
sible. This ability to be extended is a 
key feature for young children. 

But Logo is only a quasi-natural 
language; a Logo procedure must run 
on a machine. Further, the objects of 
a Logo microworld are formal; they 
can be completely defined by a speci- 
fication of their state variables. One 
of the simplest of these objects is the 
Logo screen turtle. Once you have 
specified the turtle's location, 
heading, and pen position, there is no 
more to say about it. The operations 
of a microworld are also completely 
specifiable in terms of the effects they 
have on state variables. The RIGHT 
and LEFT commands, for example, 
modify the heading of the turtle but 
do not affect its location. Given the 


object orientation of Logo and the 
ease of specifying the interaction of 
state-change operations with state 
variables, a first criterion for the 
quality of any Logo implementation 
(an application microworld or the in- 
terpreter itself) is the clear presenta- 
tion of the state variables to someone 
using the system. Two examples of 
representation inadequacies in TI 
Logo can clarify the point: although 
the heading of a sprite is a significant 
state variable, it cannot be deter- 
mined by inspecting the object's ap- 
pearance (the shape carried by the 
sprite) when its velocity is zero; it is 
impossible to determine visually 
which sprite is the "current" object, 
i.e., the one or ones that will respond 
to the next Logo command. Ideally, 
the equivalent of a SHOWTURTLE/ 
HIDETURTLE set of commands would 
show which is the active sprite. What- 
ever the limitations of a specific Logo 
implementation, anyone who designs 
a computer-based microworld should 
strive to represent all the state vari- 


COPIES WITHOUT PROBLEMS: 


FAST: Turnaround time in hours and days, not 
weeks. You get your disks when you need them. 


ACCURATE: Each copied track is checked bit 
by bit. If it doesn't match your original, it isn't 


shipped. 


FLEXIBLE: Standard, double-boot, and copy- 
resistant formats. SO copies minimum, no 


maximum. 


REASONABLE: Set-up as low as $10 per disk. 
Copying only from 30¢, copying and 3M disk 
from $2.00. Other disks and services also 


available. 


RELIABLE: Years of disk duplication experience 
insures a problem-free shipment on time — time 


after time. 


For all your Apple® compatible copying needs. 


THE ALF COPY SERVICE. 


1445 Estes 
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AltOS ........................ Call for Model & Price 120 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 


ASCII char. Set with true descenders centronics parallel port 
Amdek Video-300 e سد‎ 149.00 and RS232 serial port (up to 1200 Baud) tandad 136 СО 
Amdek Color-l Мопйог..................... 329.00 includes Okigraph dot addressable graphics, friction feed and 
Amdek Color-ll Hi-Resolution 13" Monitor .... 729.00 removable tractor. 31 ibs., 110 volt standard, 220 voit optional. 
Amdek Color-lll Мопіќог.................... 439.00 | 
Atari itii cscs ees кеенен ++». теат 319.00 
Atari 810 Disk Drive ....................... 449.00 
Atari 850 Interface ........................ 169.00 
Atari 800 Т6К.............................. 669.00 
Daisywriter 2000.......................... 1049.00 
Bahn Mo———HÉ 2095.00 
Epson МХ-70............................. 289.00 
Epson MX-80 w/Graftrax Plus .............. 439.00 
Epson MX-80 FT w/Graftrax Plus ........... 549.00 
Epson MX-100 FT Printer w/Graftrax Plus.... 695.00 
Hayes Micromodem It (Apple Il) ............. 289.00 
Hayes Smartmodem ...................... 225.00 
IDS 560 Paper Tiger ...................... 1099.00 Okidata Microline - 80 Matrix Printer ......... 329.00 
IDS Prism 80 (Color) ...................... 1379.00 Okidata Microline - 82А .................... 449.00 
IDS Prism 132 (Color) ..................... 1559.00 Okidata Microline - 83A .................... 729.00 
Mannesmann Tally MT 1705 ............... 1289.00 Okidata Microline - 84 Parallel .............. 1095.00 
Mannesmann Tally MT 1802 ............... 1499.00 Sharp PC-1500 Pocket Computer ........... 239.95 
Microtek 16K Ramboard for Atari 800 ........ 79.00 Sharp CE-150 Color Printer/Cassette I/F .... 199.95 
Microtek 32K Ramboard for Atari 400 & 800 .. 119.00 Sharp PC-1211 Pocket Computer ........... 135.95 
Microsoft Soft Card (2-80) .................. 279.00 Sharp CE-122 Printer/Cassette Interface for 
Microsoft Soft Card Premium Systemfor Apple 579.00 PCV —————— 99.95 
Microsoft Ramcard 64K for IBM-P.C. ........ 369.00 Smith-Corona TP-1 ....................... 649.00 
Microsoft Ramcard 16K for Apple ........... 139.00 Televideo 910 ............................ 559.00 
NEC 3510 or 3530 Spinwriter ............... 1675.00 Televideo 925 ............................ 735.00 
МЕС 3515 Spinwriter ...................... 1695.00 Televideo 950 ............................ 929.00 
NEC 7710 or 7730 Spinwriter ............... 2295.00 Transtar Model 140 ....................... 1295.00 
NEC PC-8023 Printer...................... 489.00 Videx Videoterm 80 Column Card for Apple !!. 259.00 
NEC JC1201 M(A) - Color 12” Monitor ....... 329.00 
NEC GREEN JB1201M - 12” Monitor ........ 169.00 


OMEGA SALES COMPANY 
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(617)344-6645 TOLL FREE (800) 343-0873 
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80 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 
ASCII char. Set with true descenders, centronics-style parallel 
port (RS232 optional), 136 col., includes graftrax plus dot 
addressable graphics, friction feed and removable tractor 
feed. 21 lbs., 110 volt only. 


Omega carries software by the following companies: 
e American Business Systems ө Ashton Tate e Dakin 5 
e Innovative Software € Micropro * Microsoft 

e Sorcim € Stoneware е Visicorp (Personal Software) 


Omega carries diskettes (5%” or 8") by the listed companies: 
e Dysan @ Maxell e Scotch e Verbatim 


Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 

All Equipment Factory Fresh w/MFT Warranty 
Prices do not Reflect Shipping Charges 

Mass. Residents Please Add 596 Sales Tax 
Omega carries accessories for the Apple ll by the 


following manufacturer s: 


e D.C. Hayes * Microsoft e Тутас PRICES ARE SUBJECT TO 
e M&R Enterprises e Videx CHANGE WITHOUT NOTICE 


We carry the complete line of Atari Hardware, Software & Peripherals. 


We will try to match or beat any price with similar purchase conditions. 


OMEGA SALES COMPANY 


430 PEARL STREET, STOUGHTON, MA 02072 
(617)344-6645 TOLL FREE (800) 343-0873 
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ables in a visible, obvious way. Do- 
ing so enhances the comprehensibility 
of the ideas embodied in the objects 
and their manipulations. 


Comments on a New Microworld 

One of the objectives of Logo is to 
put power in the hands of beginning 
users. Even powerful ideas usually 
come from striving to reach a simple, 
down-to-earth objective. To de- 
mystify designing a microworld, | 
would like to present a few comments 
on some work in process. I wanted to 
develop an effective way to present 
some ideas of algebra to a 12- 
year-old. I remembered a casual com- 
ment of a former MIT Logo col- 
league, Andy diSessa, that one of the 
most powerful ideas accessible 
through Logo was embodied in "pro- 
cedures that output." At the time, I 
was mystified, even though Andy 
had explained that his comment was 
based on the fact that such a proce- 
dure was equivalent to a mathe- 
matical function. That observation 
came back to me. Algebra is about 
mathematical functions. Although I 
couldn't fully appreciate Andy's com- 
ment, it focused my attention on a 
personally comprehensible way of ex- 
pressing mathematical functions in 
Logo. 

Common mathematical functions 
assign the value of one variable (call 
it y) to the value of some expression 
based on another variable (call it x). 
Assigning values is just what the 
MAKE command does. If a superpro- 
cedure controlled assigning to y the 
value of an x-based expression for the 
domain of possible values of x, it 
would generate any function express- 
ible in the Logo language. When 
given two inputs (x,y), the DOT 
primitive of Apple Logo draws a dot 
at the screen location of those coor- 
dinate values. If the value of x is in- 
cremented across the domain of pos- 
sible x-coordinate values, and y is 
specified in terms of the value of x, 
DOT can be used to plot discrete 
sketches of mathematical functions. 
A second method of drawing func- 
tions is possible. If those "dotted" 
locations are used as the position co- 
ordinates of a SETTURTLE (SETPOSI- 
TION) command, the screen turtle will 
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draw a line-segment approximation 
to a mathematical function. These are 
the ideas around which the PLOTTING 
microworld is constructed, Photos 2a 
and 2b show examples from the 
PLOTTING microworld. 

How can a person go from com- 
mon experiences to a new idea by do- 
ing something only slightly unusual— 
but with that small difference provid- 
ing access to a range of significant 


(2a) 


Photos 2a, 2b: Two examples of the PLOT- 
TING microworld. Photo 2a shows the con- 
trast between the straight-line plot of y =x 
and the parabolic plot of y —.2x?. Photo 2b 
contrasts the same parabolic plot with a 
plot of y=.25x (segmented line), an at- 
tempt to fit the slope (heavy line) of the 
parabola at a point. See listing 2 on page 
158 for the DOTPLOT procedure from the 
PLOTTING microworld, 


phenomena? Think about what kinds 
of experiences younger students 
might have had that could support 
learning about mathematical func- 
tions. Any child who uses Logo for a 
while learns to define specific variable 
values using the MAKE primitive; for 
example: 


MAKE “MY.NAME “BOB 
MAKE “MY.AGE 42 


The minimal significant complication 
possible in the specification of a vari- 
able is to make its value depend on 
something else, such as keyboard in- 
put. It is common for beginners to 
write routines such as the greeting 
below for inclusion in some more am- 
bitious program: 


TO GREET 
PRINT [WHAT’S YOUR NAME ?] 
MAKE “WHO READWORD 
;accept keyboard input 
PRINT (SENTENCE 
[GLAD TO MEET YOU, :WHO) 
END 


We can start with nonarithmetic ex- 
amples of variables as functions of 
other variables. They can be simple or 
complex. Graphs of equations can be 
viewed as another, more specific 
form of a familiar kind of relation—a 
new representation for a familiar 
idea. The algebraic formulas with 
which we usually associate the graphs 
of equations are seen as another de- 
scription of a correspondence rela- 
tion, a description that is specific and 
limited, but very powerful. 

Making clear the connection be- 
tween concrete uses of programming 
variables and mathematical functions 
is one justification of a PLOTTING 
microworld. This idea is one I judge 
to be powerful. The programming 
needed to make a Logo PLOTTING 
subsystem is nearly trivial (see listing 
2), but that is precisely the virtue of a 
powerful language: its expressiveness 
makes ideas and functions stand clear 
of accidental complications. 


Extending the PLOTTING World 

If we look beyond the simple plot- 
ting of functions, the intellectual ex- 
tensions of such a microworld can be 
simple and striking. Consider these 
two possibilities. First, when the do- 
main of x is specified with beginning, 
end, and increment or step-size (to 
control the grain of the plotted func- 
tion), the slogan through which con- 
tinuity is often expressed becomes an 
almost obvious consequence of the 
"dotted" representation: "you give 
me an epsilon, and I can give you a 
delta such that whenever the dif- 
ference between successive values of x 
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The WORD PLUS has many features that 
SpellStar™ and other competitors leave out. Fast The WORD PLUS proof reads 


The WORD PLUS finds errors, shows them to 10,000 words of text in less than two minutes. 


you іл context, and with your consent, 
automatically corrects them throughout the Many Extra Features 


text. SpellStar does not correct errors. The WORD PLUS offers automatic 
, hyphenation, text analysis, and fast word 
Versatile The WORD PLUS counting. Also solves crossword puzzles, 
works with almost any CP/M® based word locates anagrams and finds rhyming words. 
rocessor. SpellStar only works with 1 
E uiua d InexpensiVve so... a ow 


cost for freedom from the anxiety of 
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BRAINS-MAINFRAMES 


SUPERBRAINS (DALLA 


SUPERBRAIN QD 64K 
List $2995..... only $2449 


2-89 48K 
List $2895...... only $2099 
2-90 64K DD 3195 


COMPUSTARS ONLY $2489 


Available to Dealers ADVANTAGE 


NORTH STAR 


Minicomputer 
Performance 


Green Phosphor 
Options: 

Graphics + CP/M 
$3,999 
$2,989 


ENTTM Monitor Green Phosphor $114 


TERMINALS 2-19.................................................. $638 
INTERTUBE III Super Smart 
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ANADEX 9501................................ 

NEC Letter Qual Friction & Тгасіог. ................ call 
ZENITH printer 2-25 list 1595 опіу................ $1256 
C. Itoh F 10 Letter quality 


ATARI, 
ATARI 400 .......... List $399......... only $340 
ӨШ verse ka es List $899......... only $675 


Wonderful Games—Education for your family 


Main Егатеѕ-5-100.......................... $200 up 
Advanced Micro Digital Superquad Single Board Computer 
with Z80 64K апаЕПОС........................... 
Dual 68000 CPU S100-Super Fast—Save........... CALL 


We sell The Finest Hardware 


AMERICAN 


919-889-4577 


4167 Kivett Dr. 
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AMERICAN SQUARE COMPUTERS is organizing a 
World Wide Association of Computer Dealers. Open a 
Store or Start Work Out of Your Home! We Charge NO 
-RANCHISE FEE! (Our Competitors charge a FRAN- 
CHISE FEE of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started MAKING MONEY 
oy HELPING PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 


TELEVIDEO TERMINALS.. 
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CPU. LIST 904 ......... Special $2873 
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SEATTLE'S 
16 bit COMPUTER is here! 8 MHz 8086 CPU the fastest 
S-100 computer! 128K Static RAM, DD Disk Controller, 
22-slot Main Frame, 86-DOS, #2 128K 

LIST 4185 

#1 As above but 64K LIST. 


ONLY $3349 
. ONLY 2649 


.. $3190. 


CALIFORNIA COMPUTER 2210A 

LIST $1999, 22722 Ned Roe wee cs ONLY $1722 
Z80, 64K, I/O, Disk controller + CP/M. 

Model 302 is the larger system: 2.4 Mb 8" Z80, 64K, 
and optional OASIS, CP/M, or MP/M pec system. 
LIST $5295 NLY $4674 


SYSTEMS GROUP SYSTEM 2800 

Runs CP/M or OASIS. Supports single user & multi- 
user & multi task. Up to 5 megabytes with 8" drives. 
Optional 10-megabyte hard disk.Optional tape back 
up #2812 $5035................. ONLY $3775 
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Empire I&II have two 8" disk drives. The I is single 
sided, the II is double sided. 


FREE Business Software 


EmpireI LIST $4888 ......... Only........ $3666 


We sell The Finest Software 


PUTERS 


Jamestown, NC 27282 
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LOWEST PRICE:BEST QUALITY 


NORTH STAR Horizon 2 DECISIONI . 


2-5%" Disk Drives 

64K Double Density 
Factory assem. & tested 
Factory guaranteed 


A few left 
Low Price only 


$2499 


Powerful North Star BASIC Free "The IBM-360 on the Z-80 & S-100 BUS!" 
Superb for Business & Science Sixteen Programs running simultaneously! Free CPM, 
Microsoft BASIC and WORDSTAR with Complete 
DECISION 1 + 65K Static + 8" Disks. sawatara aE a а. CILE 
i + atic + 2" DISKS: ое вин e eve Pd ERR «x. 419 149 
Factory € & Tested Ке ford SEC cian Me Ч Disk she esi Hard Візк. ‚у.о... Нок и 
Horizon-2-64 -Quad............. 5 uu 68 DECISION 1 З user 195K Static + 5" Disk + 5Mb Hard Disk + MICRONX 8035 6428 
Horizon-1-64K-QHD 5............ $5999 .. $4559 AION RDG 005 Powers Dessen 5 
Horizon ВАМ ASM........ 32K = $424 64K = $594 
Big Sale on Multi-User Time-Sharing .. call MORROW 8" Disk 
English to Basic Translator....... .. $99 
North Star Hard Disk 18 Mb....... $5375 .. $4568 Discus 2D + CP/M 600K only $834 
North Star Time Sharing Multi User .. Call Discus 2+2+CP/M 1.2 MEGA B $1074 
Zbasic 2 to 5 times faster!........ $350 .. call Add Drives 2D = $599 2+ 2 = $795 


Discus 2D-dual -- CP/M Only $1384 


Secretary Word Processor........ .. $99 Е ; f RROW with Di 

Wordstar Word Processor........ .. $296 Hc a ose Pr ii i اا‎ 
Floating Point Board............. $399 .. $339 

Oasis Multi-User Software........ SAVE .. call 

CP/M for N* Extra features........ .. $230 | 
Micro Mike Software............. SAVE.. call каке OUS ШШ 
Ecosoft Accounting MICROSTAT .. $265 List $4495... Опу $3394 
Раѕса!-80...................... $600 .. $515 Free CPM + BASIC 

Extra Precision Basic............ .. $50 Че 15 ED : Only 855 
Northwood .................... $199 .. $179 -10 List . Only 
Mailmanager................... $299 .. $224 M-5 List $2495. . Only $1994 
Infomanager................... $399 .. $349 

General Ledger................. $499 .. $429 
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Listing 2: The DOTPLOT procedure, written in Logo. The procedure plots y as a func- 
tion of x for values of x incremented by CHANGE. Resulting plots appear in photos 


2a-2b. 


TO DOT.PLOT :CHANGE 

MAKE "X -135 

PRINT [MAKE "Y A FUNCTION OF :ХІ 
MAKE "FUNCTION READLIST 

LABEL "AGAIN IF :X > 135 [STOP] 
RUN :FUNCTION 


IF NOT OR:Y > 119 :Y < – 119 [DOT SE :X :Y] 


MAKE "X :X + :CHANGE 
GO "AGAIN 
END 


Listing 3: The LJ1 procedure, written in Logo. Using the variables COEFF1, COEFF2, 
and CHANGE, the procedure draws Lissajous figures like those shown in photos 3b, 3c, 


and 3e. 


TO LJ1 :COEFF1 :COEFF2 :CHANGE 
MAKE "ANGLE O 


MAKE "FUN1 (SENTENCE [MAKE "X 100 * SIN :COEFF1 * :ANGLE)) 
MAKE "FUN2 (SENTENCE [MAKE "Y 100 * COS :COEFF2 * :ANGLE}) 
PENUP RUN :FUN1 RUN :FUN2 SETPOS (SENTENCE :X :Y) PENDOWN 
LABEL "AGAIN MAKE "ANGLE :ANGLE + :CHANGE 


RUN :FUN1 RUN :FUN2 
SETPOS (SENTENCE :X :Y) 
GO "AGAIN 

END 


is less than delta, the difference be- 
tween successive values of y will be 
less than epsilon." Second, consider 
the implications for understanding 
the differential calculus. When plot- 
ting the value of a function, it is sim- 
ple to save the value of the prior 
point-couple and calculate the slope 
of the function. This is an empirical 
form of differentiation. A micro- 
world of plotting tools (whose ac- 
tivities could include plotting func- 
tions, the empirical derivation of 
slopes of those functions, and curve 
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fitting—with the plotting tools—to 
those empirically derived slopes) 
could provide a body of practical ex- 
perience about the relations between 
functions and their slopes. This ex- 
perience, for which differential cal- 
culus will later provide a theory, will 
make the calculus easier to appreciate 
and assimilate. 

These ideas may interest a math 
teacher or a psychologist, but would 
any child be interested in plotting 
mathematical functions? Are there 
any accessible neat phenomena? This 
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is the most important final question 
the creator of every microworld must 
face. The concrete appeal of this 
microworld must be the creation of 
appealing (and possibly puzzling) 
graphic designs. The beauty of turtle- 
geometry designs derives from the use 
of repetition and variables in simple 
procedures. This observation sug- 
gests that we look at repeating func- 
tions such as those produced by the 
sine and cosine primitives. Photos 
3a-3f show six designs made from 
combinations of sine and cosine func- 
tions. These designs, generically 
known as Lissajous figures, are my 
candidates for neat phenomena of the 
PLOTTING microworld. [Editor's 
Note: Named for French physicist 
Jules Lissajous, each of these figures 
consists of the series of plane curves 
traced by an object that executes two 
mutually perpendicular harmonic 
motions. . P.L.] The method of 
the procedure shown in listing 3 is to 
calculate a screen location with x asa 
sine function of an angle value and y 
as a cosine function of the same 
angle. The design is made when the 
turtle draws a line as it moves from 
one calculated location to the next 
one. The procedure is stopped man- 
ually. 

Lissajous figures are similar to 
POLYSPI designs in general character 
because they are made of line seg- 
ments that show natural classes or 
families of shapes and occasionally 
emerge as surprisingly beautiful. Like 
INSPI designs, they are somewhat 
mysterious to those who think more 
concretely than formally. Are they 
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Photos 3a-3f: Six more designs from the PLOTTING microworld. The author regards 
designs made from sine and cosine functions as neat phenomena; i.e., phenomena in- 
herently interesting to observe or interact with. In each design, a procedure calculates a 
screen location with x as a sine function of an angle value, and y as a cosine function of 
the same angle. The turtle draws a line by moving from one calculated location to the 
next. 

Photo 3a shows a plot of y= sin x and x= cos y. The designs in photos 3b, 3c, and 3e 
were plotted using the LJ1 procedure shown in listing 3, with the following respective 
sets of values for the three variables (COEFF1, COEFF2, and CHANGE) in the procedure: 
1, 1, 1; 77, 23, 9; 1, 2, 84. The design in photo 3d was plotted by a similar procedure 
that plots cosine against sine, using the values 13, 26, 6. Photo 3f resulted from another 
similar procedure that plots cosine against cosine, in this case using the values 7, 28, 43. 
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"neat" enough? Will their appeal be 
universal? Such questions are clearly 
impossible for me to answer. If this 
microworld is of limited interest, 
perhaps you will have a better idea. 
More power to you! 


The Challenge to Educators 

If Piaget’s vision that education 
should involve active discovery of 
reality is correct and Papert is right in 
saying that computer-based micro- 
worlds provide a solution to the cen- 
tral problem of education, the chal- 
lenge of education will be more tech- 
nical in nature than theoretical or 
ideological. 

Clearly, the computer revolution is 
having a significant impact on educa- 
tion. But that revolution is only 
worthwhile if it liberates people, 
which it can by offering educators 
two remarkable opportunities: with 
computer technology, teachers will 
be able to help children expand their 
love of learning; in turn, teachers will 
achieve a kind of professional status 
long denied them. Teachers, pro- 
grammers, and other microworld de- 
signers will be the architects of inner 
space, proposing ideas and creating 
tools that will enrich our minds. m 
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Logo is a language for learning. 
That sentence, one of the slogans of 
the Logo movement, contains a subtle 
pun. The obvious meaning is that 
Logo is a language for learning pro- 
gramming; it is designed to make 
computer programming as easy as 
possible to understand. But Logo is 
also a language for learning in gen- 
eral. To put it somewhat grandly, 
Logo is a language for learning how 
to think. Its history is rooted strongly 
in computer-science research, espe- 
cially in artificial intelligence. But it is 
also rooted in Jean Piaget’s research 
into how children develop thinking 
skills. 

In a certain sense, all programming 
languages are the same. That is, if 
you can solve a problem in one lan- 
guage, you can solve it in another— 
somehow. What makes languages dif- 
ferent is that some types of problems 
are easier to solve in one language 
than in another. Language designers 
decide what kinds of problems their 
language should do best. They then 
make design choices in terms of those 
goals. 
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Logo as a Programming Language 

Lets postpone for a while the 
broader educational issues. First, 
we'll consider Logo simply as a pro- 
gramming language. How is it similar 
to other languages; how is it dif- 
ferent? Syntactic details aside, there 
are several substantial points of lan- 
guage design through which Logo can 
be compared to other languages. 


Logo is procedural. À programming 
project in Logo is not written as one 
huge program. Instead, the problem 
is divided into small pieces, and a sep- 
arate procedure is written for each 
piece. In this respect, Logo is like 
most modern languages. Pascal, 
APL, LISP, C, and even FORTRAN 
permit the division of a program into 
independent procedures. Among the 
popular general-purpose languages, 
only BASIC lacks this capability. 
(The sample Logo programs in this 
article are written in Apple Logo, a 
dialect written by Logo Computer 
Systems Inc. Other versions of Logo 
will be slightly different in details.) 

Consider the Logo program in list- 
ing 1а. Even if you don’t know any- 
thing about Logo, it’s probably ob- 
vious what this pair of procedures 
does. Compare it to the BASIC ver- 
sion in listing 1b. 

The GOSUB construct in BASIC is 
weaker than a true procedure capa- 
bility in several ways. For one thing, 


the BASIC subroutine is not an inde- 
pendent program; if line 100 were 
omitted, the program would “fall in- 
to” the subroutine. More important, 
there is no concept in BASIC of in- 
puts to procedures, like QUESTION 
and ANSWER in the Logo program. 
Instead, extra statements must be 
used to assign values to the variables 
Q$ and A$, explicitly. 

This explicit assignment is not 
simply an inconvenience. It means 
that the main part of the program has 
to “know” about the inner. workings 
of the subroutine. In the Logo ver- 
sion, the procedure named QUIZ 
knows only that the procedure QA 
has two inputs, a question and an 
answer. If QA were modified to use 
different names for the variables, 
QUIZ would still work. Similarly, 
although this particular example 
doesn’t show it, Logo procedures can 
have an output that is communicated 
to the calling procedure. (The DEF 
statement in BASIC provides a 
limited version of procedures with 
outputs; the limitations are that the 
inputs and outputs must be numbers, 
and the definition must be a single 
line without conditional branching.) 
Logo is interactive. Like BASIC, but 
unlike Pascal, Logo lets you type in a 
command to be carried out right 
away. It’s also quick and easy to 
change one line of a program. Other 
interactive languages are LISP and 
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Listing 1: Comparison of Logo and BASIC. Each program asks the same set of three 
questions and compares the user's response to the author's answer. In the BASIC ver- 
sion (listing 1b), the "questioning" subroutine (lines 1000-1110) is not an independent 
program. In the Logo version (listing 1a), the procedure (QA could stand alone, and 
might conceivably be used by other programs. 


(1a) 
TO QUIZ 


QA [WHAT'S THE BEST MOVIE EVER?] [CASABLANCA] | 


QA [HOW MUCH IS 2 -2?] [5] 


QA [WHO WROTE ''COMPULSORY MISEDUCATION''?] [PAUL GOODMAN] 


END 


TO QA :QUESTION :ANSWER 
TYPE :QUESTION 

TEST EQUALP :ANSWER READLIST 
IF TRUE [PRINT [YOU'RE АІСНТ!]) 


IFFALSE [PRINT SENTENCE [NO, DUMMY, IT'S] : ANSWER] 


END 


(1b) 


10 ©$%= "WHAT'S THE BEST MOVIE EVER?" 


20 ASZ"CASABLANCA" 

30 GOSUB 1000 

40 Q$ “НОМ MUCH IS 24 2?" 
50 А$= “5” 

60 GOSUB 1000 


70 Q$2 "WHO WROTE ‘COMPULSORY MISEDUCATION"'?" 


80 A$ = "PAUL GOODMAN" 

90 GOSUB 1000 

100 GOTO 9999 

1000 PRINT OS; 

1010 INPUT R$ 

1020 IF R$ = A$ THEN GOTO 1100 
1030 PRINT "NO, DUMMY, IT'S ";А$ 
1040 RETURN 

1100 PRINT "YOU'RE RIGHT!" 
1110 RETURN 

9999 END. 


APL; other noninteractive languages 
are C and FORTRAN. 

Whether or not a language is inter- 
active has an effect on its efficiency. 
In brief, program development is gen- 
erally faster with an interactive lan- 
guage, but already-written programs 
generally run faster in a language that 
is not interactive. The difference has 
to do with the mechanism.by which 
the computer "understands" your 
program. 

Every computer is built to under- 
stand one particular language. This 
machine language is different for each 
type of computer. Since machine-lan- 
guage instructions are represented as 
numbers, they're not easy for people 
to read. For example, the number 
23147265 might mean "add the 
number in memory location number 
147 to the number in memory loca- 
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tion 265." Programs written in a high- 
level language, including Logo and 
the other languages mentioned here, 
must be translated into machine lan- 
guage before the computer can carry 
them out. This translation is done by 
another computer program that 
comes in one of two flavors: compiler 
or interpreter. 

A Pascal compiler, for example, 
takes a program written in Pascal and 
translates (compiles) it into the ma- 
chine language of whatever computer 
you're using. The translated program 
is permanently saved as machine lan- 
guage (probably as a file on your 
floppy disk). Thereafter, the ma- 
chine-language program can be ex- 
ecuted directly. The compiling pro- 
cess takes a long time. But once it's 
finished, running the compiled pro- 
gram is very fast because it need 


never be compiled again. 

A Logo interpreter, on the other 
hand, does not create a permanent 
machine-language version of your 
program. Instead, each Logo state- 
ment is translated and executed every 
time the statement is supposed to be 
executed. The interpreter does not 
produce a machine-language repre- 
sentation of your program, but sim- 
ply carries out the machine-language 
steps itself. If a Logo statement is to 
be executed six times, it's translated 
six times. (Actually, some interpre- 
ters, including Apple Logo, save a 
partial translation of each procedure, 
so that the second execution is some- 
what faster than the first; this process 
is too complicated to explain in this 
article.) 

Interpreted languages can be inter- 
active. Suppose you want to find the 
value of 2--2 in Pascal. First, you 
must use the text-editor part of your 
Pascal system to write a disk file con- 
taining a Pascal program. Then, you 
run the Pascal compiler, which will 
translate the program into machine 
language. Finally, you run the com- 
piled program and your computer 
types out 4. In an interpreted lan- 
guage like Logo, you can simply type 
PRINT 2 +2 to see the same result. 

The situation in which interaction 
is most important is program devel- 
opment, If you are writing a compli- 
cated program, it probably won't 
work right the first time you try it. 
You'll have to try it, see what goes 
wrong, change the program, and try 
again. In order to see what went 
wrong, you'd like to be able to use 
interactive debugging. (You stop the 
program where the error happens and 
type in commands to examine the 
values of variables at that moment.) 
This debugging cycle may be repeated 
many times before the program final- 
ly works completely. Even though a 
compiler might make the program 
run faster, an interpreter is likely to 
make the entire debugging process 
faster because it's so much easier to 
find and fix your mistakes. It's only 
after the program works, and you 
want to use it every day without 
modification, that the compiled ver- 
sion is really faster. 
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Until he became ап 
Orange Micro Printer Expert. 


Printers Can Be Confus- 
ing. Sometimes, even the 
informed personal com- 
puter owner is caught short 
by the mound of technical 


popular models to choose 
from, and acomplete selec- 
tion of cables, options and 
interface accessories, we 
have everything you need to 


differences in printers. After get your new printer up and 
one visit to Orange Micro, operating in minutes. 
Butch learned a logic- We Have The Right 
seeking print head skips Printer For You. Bring 


over blank spaces and along your toughest printer 
seeks the fastest path questions, Our salespeo- 
to the next printable ple will answer them 
character — for honestly and practi- 


quick stock record cally. In less time than 
printouts, ш k^ uam s -. youd imagine possi- 
We Educate о шшш m — ble, you'll be a printer 
First. With so many different Е ра | expert too! After all, printers are our 
printers out there with as many і = =. only business, so we always do a bet- 
different features, we feel a printer ter job at finding the right one for you. 
education is in order. We take what you already Orange Micro Printer Stores 
know about computers and explain printers in 3150 E. La Palma, Suite I 
the same terms. Our current customers seem ae, СА E (IA) S303672 
to like that because of the friends they refer. ntura Бошеуаг 
(Nearly 50% of our business is referral.) Sherman Oaks, CA 91423 (213) 501-3486 — 
, 3216 Scott Boulevard 
It's Easy То Be An Expert. Orange Micro Santa Clara, CA 95051 (408) 980-1213 
printer specialists are there to make you feel 1104 Van Ness 
comfortable with your newfound printer ^ San Francisco, CA, 94109 (415) 673-0170 
knowledge. And when you decide on the PN 
printer right for you, you'll know exactly why 1 1 - 
you picked it from all the rest. With over 35 = 


Limited Franchise Opportunities Now Available. Call (714) 630-3620 
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The flexibility and ease of use of an 
interactive language is particularly 
valuable in an educational setting. 
For a student of programming, there 
often is no production phase—the 
program is of interest only as long as 
it doesn’t work. When it does work, 
the student goes on to the next prob- 
lem. In that sort of environment, the 
speed advantage of the compiler 
never materializes. In a business en- 
vironment, on the other hand, the ac- 
tual production use of a program is 
likely to be more important, which 
makes a compiler more desirable. 

Some languages use mixed 
schemes. BASIC (normally an inter- 
preted language) has compilers that 
allow the user to give up interaction 
for efficiency. Some LISP compilers 
can coexist with interpreters, so that 
some procedures can be compiled 
while others are being debugged in- 
teractively. Some versions of Pascal 
are compiled into an intermediate 
language called p-code, which is then 
interpreted. FORTH uses a similar 
system of partial compilation, but the 
compiler is part of the run-time en- 
vironment, so single statements can 
be compiled and run interactively. 
Logo is recursive. In a procedural lan- 
guage, one procedure can use another 
procedure as a subprocedure to do 
part of its work. A language is recur- 
sive if a procedure can be a subproce- 
dure of itself. 

All modern procedural languages 
allow recursion, Among widely used 
languages, only FORTRAN allows 
procedures but not recursion. 
(BASIC, as was mentioned earlier, 
has neither.) It may seem as though 
recursion isn’t too important. Why 
should it be any different from any 
other use of subprocedures? It's hard 
to explain in a simple way why recur- 
sion is important. The idea behind 
recursion, though, has profound 
mathematical importance. By allow- 
ing a complicated problem to be 
described in terms of simpler versions 
of itself, recursion allows very large 
problems to be stated in a very com- 
pact form. 

A well-known example of a prob- 
lem best solved using recursion is the 
Tower of Hanoi puzzle. This puzzle 
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Multi-user. Multi Tasking. Decision I™ memory man- compatibly with UNIX? Thus, UNIX programs will 
agement hardware includes a memory map that is compile directly and UNIX documentation ts almost 
similar to the IBM 360? апа IBM 370° It supports totally applicable. Morrow CP/M® has been configured 
up to 16 tasks or 15 users and a supervisor without to run under M/OS and communicate with both CP/M 


swapping. And, more with swapping. Each task or and UNIX standard media for maximum portability. 
user enjoys complete memory protection and dynamic Languages available include BASIC, COBOL, FORTRAN, 
memory allocation. One task may be delegated as a RATFOR, Pascal and C. That means Decision I 
supervisor to privileged system functions forbidden offers you a software base unmatched in 

to ordinary tasks or users. Such functions (1/О calls, its price/performance arena. 

unauthorized memory access, etc.), will trap to the The OEM machine. A basic multi-user 


supervisor. If supervisory functions are not required system at $5,225 includes 
the system can be configured for turnkey multi-user the Decision I, 4 Mhz 
operation. Z80A-based CPU, m n 
Multi-purpose IEEE696/S-100. Decision I utilizes the sophisticated s RI 
Morrow Designs IEEE Standard S-100 Wunderbuss? memory 
That means you can configure it to your 
specific applications. Add a floating point 
processor, add memory (to a full mega- 
byte), add 1/0, add controllers... add 
boards from dozens of manufacturers 
And S-100 has a major advantage 
over single-board computers: If a 
board goes down, you simply replace 
it. And keep running. If you want to 
expand your system. Add boards 
and terminals. 

An unmatched software base. 
Decision I runs on the M/OS™ 
operating system. M/OS sup- 
ports all system calls source 


IBM 360 and 370 are trademarks of IBM Corp. - 
Wunderbuss is a registered trademark of Morrow Designs 
Decision ] and M/OS are trademarks of Morrow Designs 
UNIX is a trademark of Bell Laboratories, Inc. 

CP/M is a trademark of Digital Research Corp. 
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boards, controllers and software allow you to 
configure your system your way...through a single 
Supplier. 

The decision is yours. Compare the Decision I, 
feature-for-feature with mini or microcomputers on 
the market today. Compare capabilities. Compare 
flexibility. Compare utility. Then, compare price. 
We think Decision I will change the way you think 
about microcomputer systems. 
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(either desk-top or rack-mount), and power 
supply. The same system with 8" floppies 
and a full Megabyte of formatted storage costs 
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Figure 1: Typical moves inthe Tower of Hanoi puzzle. Figure 1а shows the initial posi- 
tion, figure Ib the first move, and figure Ic the position after several moves. Figure Id 
shows an illegal situation with a larger disk on a smaller one. 


has a number of different-size disks 
piled initially on one of three pegs, 
with the smallest at the top. The 
problem is to move the disks onto a 
different peg, moving one disk at a 
time and never moving a disk onto a 
smaller disk (see figure 1). 

To solve this problem, first notice 
that it’s very easy with only two disks 
(see figure 2a). It’s easy to see that we 
have to get disk 2 onto peg B some- 
how. To do that, we have to get disk 
1 out of the way. Therefore, move 
disk 1 to peg C, disk 2 to peg B, and 
disk 1 to peg В. 
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Now suppose there are six disks 
(see figure 2b). Again, we have to 
begin by getting disk 6, the largest 
one, from peg A to peg B. But now 
there are five disks in the way, not 
just one. This provides us with a sub- 
problem: move five disks from peg A 
to peg С. But this is exactly the Tower 
of Hanoi puzzle itself with five disks 
instead of six! The subproblem is a 
simpler version of the main problem. 
This calls for the recursive solution 
shown in listing 2. 

In working through this program, 
bear in mind that each use of the 


HANOI procedure has its own, private 
variables; the value of NUMBER, for 
example, remains constant through- 
out any particular use of the pro- 
cedure, even though there is another 
use of HANOI with a different value 
for NUMBER in the middle. 

In addition to Logo, many other 
languages allow recursion (these in- 
clude Pascal, C, LISP, and APL). The 
style of Logo, however, encourages 
the use of recursion more than some 
other languages. C and Pascal allow 
recursion but encourage iteration. 
(Iteration means telling the computer 
to execute something repeatedly. The 
FOR. . .NEXT construct in BASIC is 
an example.) Logo is the other way 
around: iteration is possible, but 
recursion is preferred. For many pur- 
poses, neither approach is clearly 
right. Iteration is somewhat simpler 
for the situations in which it works at 
all; in some cases like the Tower of 
Hanoi puzzle, however, nothing but 
recursion will do. 

Until recently, iteration was much 

more efficient than recursion, both in 
speed and in the use of memory. A 
major advance in recent implementa- 
tions of Logo, including the versions 
available for the Apple II and the 
Texas Instruments TI-99/4A micro- 
computers, is that tail recursion is 
recognized by the interpreter and 
treated as if it were written as itera- 
tion. Tail recursion is the situation in 
which the recursive use of a pro- 
cedure is the last thing done in the 
procedure. In general, it is only tail- 
recursive programs that could just as 
easily be done iteratively. The HANOI 
procedure, for example, is not tail 
recursive because two recursive pro- 
cedure calls are in it, only one of 
which is at the end. 
Logo has list processing. Every major 
programming language has some way 
to group several pieces of information 
(numbers, for example) into one large 
unit. In FORTRAN and BASIC, this 
mechanism is the array. In Pascal and 
C, arrays are also used, along with a 
more complicated grouping called a 
record in Pascal or a structure in C. In 
Logo, the main grouping mechanism 
is called the list. 

Lists and arrays have two major 
differences. First, arrays have a fixed 


(4 Now, thanks to TYPE-N-TALK/" your 
Ve en | | computer can talk. 
This exciting text-to-speech synthesizer 


gets your computer talking about any 
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testing and games. And, of 
course, enhancement of any 
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By adding a voice to your computer, 
printed matter can be eliminated from 
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Just let TYPE-’N-TALK™ speak it out. 


And now, great new software is 
available. 


TYPE-N-TALK'" has unlimited vocab- 
ulary, an RS-232C interface, and is 
one of the easiest-to-program speech 
synthesizers on the market. 
TYPE-'N-TALKTM is covered by a limited warranty. 


Write Votrax for a free copy. 
500 Stephenson Highway, Troy, Michigan 48084. 


To order, see your local computer 
retailer or call toll-free 


1-800-521-1350 
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Figure 2: How the puzzle breaks down into simpler subproblems with similar solutions. 
Figure 2a shows the simplest solution to a puzzle involving only two disks. Figure 2b 
shows the situation when the same procedure is used on more disks. 


Listing 2: General solution to the Tower of Hanoi puzzle in Logo. The program requires 
four inputs. The variable NUMBER tells the program how many disks to the puzzle; the 
other three inputs are the names of the pegs. The IF statement detects the trivial sub- 
problem of moving zero disks, for which there is nothing to do. 

The solution is found by dividing the problem into a series of simpler subproblems, 
all of which can be solved by repeating a simple series of moves. First, move all but the 
bottom disk to the third peg; then, move the bottom disk to the destination peg; and 
finally, move all but the bottom disk to the destination peg (see figure 2). 


TO HANOI :NUMBER :FROM :TO :OTHER 

IF : NUMBER = O [STOP] 

HANOI :NUMBER - 1 :FROM :OTHER :TO 

PRINT (SENTENCE [MOVE DISK] :NUMBER [FROM PEG] :FROM [TO PEG] :TO) 
HANOI :NUMBER - 1 :OTHER :ТО :FROM 

END 


HANOI 6 “А “В ''C 
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size, while lists can become bigger or 
smaller as a program executes. (There 
is no equivalent in Logo to BASIC's 
DIM statement, which is used to 
specify how big an array will be.) The 
second difference is that arrays must 
be uniform. That is, you can have an 
array of 12 numbers, or an array of 
strings each 23 characters long, but 
you can't have an array of some of 
both. (A Pascal record or C structure 
can have some of both, but only in 
one predeclared pattern.) Each ele- 
ment of a Logo list can be any Logo 
object: a number, a word, or even an- 
other list. Thus, the following are ex- 
amples of lists: 


[VANILLA CHOCOLATE MOCHA] 


[VANILLA [MINT CHOCOLATE CHIP] 
[FUDGE SWIRL]] 


[BANANA 3.14159 [RED BLUE 
YELLOW] 2.71828] 


[FLAVORS [VANILLA CHOCOLATE! 
SIZES [LARGE SMALL] 
OPTIONS [[HOT FUDGE] 
[SUGAR CONE]]] 


The first of these is a list of three 
words, The second is also a list with 
three members, but the first is a word 
and the others are lists. The third ex- 
ample shows that numbers can be in- 
cluded. The last example demon- 
strates that a list can contain a list 
that contains a list. 

The last example is a special kind of 
list, called a property list. If this prop- 
erty list were associated with the 
name ICECREAM, the Logo statement 


PRINT GPROP ''ICECREAM ''SIZES 
would print: 
LARGE SMALL 


(GPROP stands for Get PROPerty.) 
Property lists are a convenient way to 
group related information. Imagine, 
for example, a Spacewar game pro- 
gram with several ships, each with a 
property list. The properties might be 
the ship's position, velocity, shape, 
remaining energy, and so on. 

The reason that some languages 
restrict you to using arrays is that, be- 
ing uniform and of fixed size, they are 


Think Now! 


Multi-user MP/M™ 8-16* runs 8 bit 
CP/M® software better than it’s ever 
been run before. 


With an MP/M 8-16 system, your 8 bit 
programs are... 


B BIG—over 61K! That's over 6K more 
user space than conventional CP/M 2.2™! 


ч Ш FAST—DMA floppy and hard disks with 
f$» We cache buffering. Solid state memory disks. 
| High speed (8 MHz) CPU's. 


Ш MULTI-USER— Programs shine and applica- 
tions flourish in a multi-user environment 
designed by the best (Digital Research) to meet 
the demands of professionals. 


ee Think Ahead! 


=. МР/М 8-16 runs 16 bit CP/M 86™ software, so you can 
М get what’s coming! 


Ш You can UPGRADE effortlessly from 8 to 16 bit soft- 
ware (for example, from CBASIC™ to CBASIC 86™) with- 
out leaving your programs or data behind. You get 
complete file compatibility between 8 and 16 bit CP/M. 
Other systems make you choose between 8 and 16 bits. 
MP/M 8-16 systems have two CPUs—one 8 bit, one 16 bit. 
You get it all. Now And tomorrow. 


Ш Even the hardware is upgradable. Our boards are compatible 
with the IEEE 696 bus (and we've got 20 bus slots!). Our state-of- 
the-art systems can keep pace with the state-of-the-art. Just add 
boards. 


Ш All boards in our MP/M 8-16 systems are CompuPro' Certified 
System Components, which includes a two year immediate replace- 
ment warranty. 


G&G Engineering and CompuPro™ do it best! 
MP/M 8-16 systems start at $8995, terminals not included. 


G&G Engineering is an authorized CompuPro systems center. We offer 
completely integrated CompuPro based systems running CP/M, MP/M, 
and UNIX.9 


Дүн с-на 


1922 Republic Avenue, San Leandro, California 94577 (415) 895-0798 


*MP/M 8-16 is a proprietary implementation of Digital Research's MP/M 86 operating system, configured for CompuPro by 
G&G Engineering. 
CompuPro is atrademark of Godbout Electronics; MP/M 86, CP/M, CP/M 2.2, CP/M B6, CBASIC and CBASIC B6 are trademarks of Digital 
Research; UNIX is a trademark of Bell Laboratories. 
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more efficient to deal with. The 
restrictions on arrays mean that if the 
computer knows where the beginning 
of some array is located in memory, 
the location of the nth element of the 
array can be calculated easily, no 
matter what values the elements ac- 
tually have. 

With a list, the size of each element 
is variable. Therefore, lists are stored 
in a more complicated way. As a 
result, to find the fourteenth element, 
you have to start with the first one, 
figure out where the second one is, 
then figure out where the third one is, 
etc. Since this is all done automatical- 
ly by the Logo interpreter, lists aren't 
hard for the programmer to use, but 
it's somewhat slower than finding 
something inside an array. 

Among major languages, LISP uses 
lists much like those in Logo. (In fact, 
the data structures in Logo are based 
on those of LISP. LISP's name stands 
for LISt Processing.) APL uses a data 
structure that is like lists in that it is 
not fixed in size, but is like arrays in 


O Fast- 20 to 100 times faster 


О Tiny- [урыу under ЗК with all modules 
" loaded, plus 2K for CCP. 


О Smart You can use it like SUBMIT, or program it to create 
your own menus or other dialogs. 


that it is uniform in composition. In 
other words, an APL vector can grow 
or shrink, but it has to be all numbers 
or all characters. Pascal and C don't 
have lists, but they have pointer vari- 
ables that can be used along with 
records or structures to build the 
equivalent of lists. FORTRAN and 
BASIC don't have dynamic storage 
allocation—you can't make some- 
thing bigger in the middle of the pro- 
gram—so there is no way to create 
lists in them. 

Logo is not typed. In BASIC, if you 
want a variable to contain a character 
string, you put a dollar sign at the end 
of its name. If you don't use the dollar 
sign, the variable must contain a 
number, not a string. (Some versions 
of BASIC have a third type: a vari- 
able whose name ends with a percent 
sign contains an integer, or whole 
number.) In Pascal and C, the type of 
a variable must be given explicitly in 
a declaration. In FORTRAN, vari- 
ables can be declared as in Pascal; if a 
variable isn't declared, its type 


depends on the first letter of its name. 
The letters I through N indicate in- 
teger variables. 

In Logo, as in LISP and APL, vari- 
ables are not typed. Any variable can 
take on any value. The same variable 
can be an integer at one point in the 
program and a character string 
(called a word in Logo) later on. 

Originally, variable typing wasn't 
a matter of language-design 
philosophy. Variables were typed to 
make life easier for the people who 
wrote compilers. Since different ma- 
chine-language instructions are used, 
for example, to add integers and to 
add numbers with fractional parts, 
it's easier to translate “A+B” into 
machine language if you know ahead 
of time whether or not A and B are in- 
tegers. 

More recently, some language de- 
signers have taken the position that 
variable typing is a good thing, apart 
from implementation issues, because 
it disciplines the programmer to use a 
variable for only one purpose. In re- 
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A true breakthrough іп operational technology for CP/M" systems. 

OKARA lets you, the user, create command scripts to replace the 
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by CP/M and the programs that run under it. With OKARA the 
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commands that do it all to elaborate, hand-hoiding menus. OKARA 

is a must for anyone who uses CP/M. And a super-must for system 
integrators, software developers, office managers, teachers, parents... 

anyone who sets up CP/M applications for others. 


than SUBMIT, 
SUPER VY of 
STOK PILOT 


О Unlversal Nearly all present and future CP/M applications 
will run under OKARA without modification. 


О Price – $150, single copy. $130, disk only. $20. manual only. 


OEM discounts avallable. 


О Simple – if you use CP/M, you can learn OKARA in an hour 


or less. 


O Slick — Provides some enhancements that CP/M has always 


needed. 


О Friendly – 1п so many ways. One example, OKARA can page 
console output from any program or command. 
No more racing to type a control-S. 
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Computer? 


If you're interested іп | 
the IBM Personal Computer - 


then you need PC magazine. $=: 


PC magazine is the 
Independent Guide to IBM 
Personal Computers. Each 
issue is packed with 
information for everyone 
interested in IBM Personal 
Computers. 

PC magazine tells you 
how to put together the best 
IBM “РС” system and then 
howto get the most out of it. 
Each issue brings you 
hundreds of colorful pages 
of evaluations, insights, and 
straight talk from respected 
experts— professionals in 

computer science as well as 
writers, businessmen, 
lawyers, educators, and 
many others. 

PC covers software, 
hardware, applications and 
most every topic of 
importance to the thousands 
of IBM Personal Computer 
users who read it. To ensure 
that we give you the 
information you need, PC 
includes a special "User-to- 
User" section, as well as a 
"PC Wish List", and news 
about IBM Personal 
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Listing 3: Logo variables are nontyped. The variable NUMBERS contains whatever the 
user enters, First, it is examined asa list of words and tested to see if it contains the value 
DONE; next, it is used as a list of numbers and added. 


TO ADDLOOP 


PRINT [TYPE TWO NUMBERS TO ADD.] 


MAKE “NUMBERS READLIST 
IF FIRST :NUMBERS = ''DONE [STOP] 


PRINT SENTENCE [THE SUM 15] (FIRST :NUMBERS) + (LAST :NUMBERS) 


ADDLOOP 
END 


jecting typing, the designers of Logo 
did not mean to encourage the hap- 
hazard use of variables for different 
purposes; rather, they built a pro- 
cedural language in which variables 
are attached to a particular pro- 
cedure, rather than being available to 
the entire program. This encourages 
the same discipline in a different way. 

As an example in which typed vari- 
ables are awkward to use, listing 3 il- 
lustrates the common problem of 
writing a program that reads some 
numbers entered by the user, per- 
forms some calculation with them, 


WICAT 


has the 68000 


While others are promising, WICAT 
Systems for nearly two years has been 
quietly delivering their complete 68000 
computers. 


The System 150 is a popular desktop 
computer with large memory and 
hard disk, unmatched in price/ 
performance. The System 100 is its 
expandable software compatible high 
performance companion. 


Concurrent's integral" database 
and menusystem greatly accelerate 
the development of applications. F ull 
UNIX" System 3 with no compro- 
mises is ready. 


Concurrent can discuss your needs 
and help you select the proper 
configuration. Please write or call 
(513) 281-1270. 
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and repeats the process until the user 
signals that there are no more prob- 
lems to do. 

This program has been written so 
that the user can enter the word 
DONE when no more numbers are 
left to add. In a typed language, the 
numbers would have to be read into a 
numeric-type variable, not a string- 
type variable. Entering a nonnumeric 
word would be an error. FORTRAN 
programs used to be full of instruc- 
tions to the user like "type 9999 to in- 
dicate that you're done." Pascal pro- 
grams face the same difficulty. 


Motorola 68000. 256K memory, 10MB Winchester 
disk, 760KB floppy, terminal. system software, choice 
of Pascal. FORTRAN. С. Assembler, BASIC. COBOL 
$ 9,450 
$10,850 


Single user 150-1 
Three users 150-3 
Six users 150-6(512K) . $12,850 


MULTIBLS is a trademark of INTEL Corporation 
UNIX is a trademark of Bell Laboratories 


OPTIONS. graphics. printers, IEEE 488 instrumen- 
tations interface, videodisk controllers, A/D boards 


Concurrent сеа 


1870 Madison Road Cincinnati, Ohio 45206 
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Logo is extensible. Every computer 
language has certain built-in, or 
primitive, operations. Most lan- 
guages, for example, include arith- 
metic operations on numbers, and 
some way to print the results. Pro- 
cedural languages allow the program- 
mer to create new operations, extend- 
ing the capability of the language. In 
that sense, most languages are exten- 
sible. But "extensible" is used by lan- 
guage designers in a special sense. 

An extensible language is one in 
which user-defined procedures "look 
like" primitive procedures. This is 
partly a matter of notation and partly 
a matter of real power. In most lan- 
guages, the primitive arithmetic oper- 
ations can be applied to several dif- 
ferent types of variables (integer and 
real, for example) with appropriate 
results for each type. In most lan- 
guages, however, user-defined pro- 
cedures must specify in their defini- 
tion one particular type of variable to 
which they apply. This restriction 
violates the principle of extensibility. 

Extensible languages are particular- 
ly valuable for teaching because a 
teacher can provide language exten- 
sions and teach them as if they were 
primitives. LISP, Logo, APL, and 
FORTH are extensible, with some 
minor restrictions in some cases. 
Logo violates pure extensibility, for 
example, in that some of the primitive 
arithmetic operations are represented 
in infix form (with the operation sym- 
bol between the two operands, as in 
3 +2), while user-defined pro- 
cedures can be represented only in 
prefix form (with the operation sym- 
bol before the operands, as in 
SUM 3 2). Almost all Logo primitives 
are used in prefix form. 

As an example of the use of exten- 
sibility in Logo, most versions do not 
have primitive procedures for itera- 
tive looping, like the FOR, DO, or 
WHILE constructs in other languages. 
But it is very easy to define these pro- 
cedures, if you want them, so that 
they look syntactically similar to the 
IF command that is a Logo primitive. 


Logo as a Learning Language 
Among respectable languages, you 
may have noticed two groupings. 


ЛОВЕЕ GB75°© 
Typewriter Interface 


Apple to IBM Electronic 50, 60, 
75 Typewriters Interface ® 
Reads IBM keyboard in parailel 
with Apple keyboard @ Sup- 
ports the IBM code functions 
using an escape sequence в 
Types at about 13 characters per 
second 8 Prints from Integer 
or Applesoft programs ш Sup- 
ports the "Control | Number N" 
parallel line length mode se- 
quence 8S Has switch selec- 
table upper/lower case |/O 60, 
66. 78 continuous from feed 
page lengths, 40+video, 80, 95, 
132 character line lengths 


Suggested price $225.00 


TIMECARD 111© 


Multi-function time utility for the 
APPLE 11 computer system. 
Contains the year of the century, 
the month, the date, the day of 
week, the hour, the minute, the 
second. в A countdown timer 
with a range of one millisecond 
to 999 hours, 59 minutes. 59 
seconds, 999 milliseconds в 
Selectable 12 or 24 hour time 
formats ш Diagnostic error 
reporting 8 Fully compatible 
with the APPLE SOS operating 
system 


Suggested price $195.00 


TT 
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MODEL 150 ТҮРЕ 
AHEAD BUFFER 


ш Up їо 40character type ahead 


capability в Enter commands 
or data while your Apple is pro- 
cessing previous instructions 
= Compatible with all Apple 
computers, keyboards and 
software 8 No cuts — no 
jumpers — no software patches 
required 8 Includes complete 
instructions for quick and easy 
installation 


Suggested price $49.95 


A8009 FLOPPY DISK 
CONTROLLER 


m High speed DMA transfer of 
data (1 micro-second/byte) m 
Documentation provided — in- 
cludes theory of operation, 
schematics and diskettes B 
Uses all standard Apple DOS 
commands (OPEN, CATALOG, 
LOCK, DELETE. LOAD, etc.) 
except for INIT which has been 
improved and enhanced in a 
Vista format routine в Com- 
patible with Apple DOS 3.3, 
Pascal1.1 and CP/M 22 (with the 
280 soft card by Microsoft) m 
2K x 8 PROM contains Autoboot 
functions and all eight-inch 
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driver code allowing 


= complete compatibility with 


Apple DOS 3.3 
Suggested price $545.00 


PROM DEVELOPMENT 
SYSTEM9 


а Menu driven program devel- 
opment monitor € Programs 
2708, 2716, 2532, 2732and 48016 
EPROMS в Simulates PROM 
from RAM 4K в Data and ad- 
dress interface for operator 
location and control ш Com- 
plete user documentation 


Suggested price $495.00 
VISION 80 


ш Full upper and lower case 
character with 3 dot descenders 
B 9x10 dot matrix per line U.S. 
(9x11 Europe) ® 128 ASCII 
character set ® BASIC. FOR- 
TRAN and Pasca! languages 
supported ш Z80” and CP/M™ 
comtible 8 Compatible with 
all standard Apple™ peripherals 


| COMPUTER 
INC. 


©Copyright 1981 Vista Computer Company, Inc. 


"Apple Computer Company, Inc. 


hift and lock for upper and 

pr case ® Source switches 

ween 40x24 and 80x24 soft- 
wareandhardware m Rated #1 
video card by Softalk and Call 
Appie 


Suggested price 
VISION 40 


Softscreen programmable char- 
acter/generator card for the 
Apple Il computer в Allows 
use of DOS tool kit upper/lower 
case character sets in Appie 40 
column mode в Permits crea- 
tion of new aipha/numeric and 
graphic characters under Am- 
inatrix & Ideal for non-English 
language applications m 
Compatible with most popular 
word processing software pack- 
ages 


Suggested price 
VISION 20 


в Cost effective в Compat- 
ible with the latest Apple 11 m 
Complete easy to follow instal- 
lation guide в 120 day war- 
ranty 8 immediate delivery 


Suggested price $29.95 


1317 E. Edinger 
Santa Ana, CA 92705 
(714) 953-0523 


"Digitaf''iesearch, Inc. 
€Designed by Burtronix 


$325.00 


$195.00 
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Figure 3: The difficulties involved in graphics using Cartesian coordinates, A square is 
simple to draw when its sides are parallel to the axes, but trigonometry is necessary 


when other orientations are used. 


Logo, LISP, and APL are interpreted, 
list-oriented, and untyped. Pascal 
and C are compiled, array-oriented, 
and typed. (All respectable languages 
are procedural, by definition.) These 
groupings reflect historical accidents, 
implementation convenience, and 
language-design philosophy. For ex- 
ample, C and Pascal are very similar 
because they are both derived from 
an earlier language, ALGOL, that 
established a style followed by many 
newer languages. 

Compilers have a much easier time 
with typed languages, while inter- 
preters are just as happy with un- 
typed ones. The list-oriented lan- 
guages were all invented by people 
who are primarily mathematicians, 
rather than computer programmers. 

Within each group, though, the dif- 
ferences tend to reflect the particular 
use each designer had in mind. For ex- 
ample, C is different from Pascal 
largely because C was designed as a 
language for systems programming. 


178 August 1982 © BYTE Publications Inc 


In the list-oriented group, LISP was 
developed for use in artificial- 
intelligence research, and APL was 
developed to teach algebra and the 
mathematical topics, like calculus, 
that depend on algebra. Logo, 
though, was developed as a learning 
language, not for a specific branch of 
mathematics, but for problem- 
solving behavior. Logo is meant to 
appeal particularly to younger 
students than APL does, although 
Logo has also been used successfully 
with college physics students at MIT. 

From the point of view of the 
"pure" computer scientist, Logo is 
LISP. The developers of Logo, in fact, 
have been artificial-intelligence 
researchers for whom LISP is second 
nature. The differences between the 
two languages are all based on the 
specific intent to make Logo par- 
ticularly useful as a learning lan- 
guage. Logo's special properties from 
this point of view will be described 
next. 


Logo is "tuned" for interesting ap- 
plications. Probably the most famous 
aspect of Logo is the idea of turtle 
geometry. This approach to com- 
puter graphics has been added to 
other languages, such as Pascal and 
PILOT, but it originated with Logo. 

Most approaches to computer 
graphics are based on Cartesian coor- 
dinates (the "x,y" system you learned 
for graphing equations in high 
school—see figure 3). In this ap- 
proach, each line you want to draw is 
specified in terms of the specific posi- 
tions of the endpoints, relative to a 
fixed-coordinate system. Using Carte- 
sian coordinates, it's not too hard to 
draw an upright square in a known 
position, but if the square is tilted, its 
coordinates must be calculated using 
trigonometry. The power of turtle 
geometry is that lines are described 
not in terms of absolute position in a 
coordinate system, but relative to the 
position and direction of the turtle, a 
conceptual animal that moves around 
the TV screen. In this system, you 
don't say where the turtle starts or 
ends, just how far it moves and in 
what direction: 


TO SQUARE :LENGTH 

REPEAT 4 [FORWARD :LENGTH 
RIGHT 90] 

END 


Other articles in this issue of BYTE 
explain more about how turtle 
geometry works (see "A Beginner's 
Guide to Logo" by Harold Abelson 
on page 88 and "Introducing Logo to 
Children" by Cynthia Solomon on 
page 196). For our purposes, what's 
important is that the use of this 
powerful approach makes graphics 
programming possible for beginners 
the first time they use the computer. 

In the past, computer program- 
ming has appealed to only a small 
number of people because there has 
been a real lack of problems that are 
both interesting and easy enough for 
beginners. Traditional programming 
courses have been heavy in algebraic 
problems ("Write a program to solve 
quadratic equations."). Therefore, 
they have not attracted people who 


WITH THE BRIDGE 3C" COMPUTER. 
Develop two programs for the time of one. 


Sounds too good to be true? With the new BRIDGE 3C Compiler 
System you can easily do it! This new fully integrated BRIDGE 
system is designed for the professional who needs a powerful 
computer for software development. Our 3C System includes 


Pascal, C, and. . . a completely structured FORTRAN compiler 
package. What's more, you utilize the full 256 К of memory with 
MEMDISK™ and overlay linker. 


Check the capabilities it offers, and plan to make your work more 
pleasant and productive with the BRIDGE 3C. 


UNIQUE SOFTWARE 

e CPM 2.2 enhanced by Cache BIOS "performing disk buffering, 
and MEMDISK,” virtual disk, speeding operations 4to 10 times. 

e Operating utilities and diagnostics (all source code included). 

e interrupt driven console with type-ahead buffering. 

ө BMATE™ screen oriented text editor/word processor. 

e R80" RATFOR preprocessor, FORTRAN compiler, true overlay 
linker and symbolic debugger for fast structured application 
programming. 

e Enhanced FORTRAN library, including. . . 

STRLIB™ string manipulations subroutines, system function 
calls, EASYPAK™ math library including vector and matrix 
operations, and an extensive scientific library. 

e Pascal-Z™ generating efficient ROM-able and reentrant Z-code. 
Pascal package includes SWAT ™ symbolicdebugger and overlay 
linker. 


e C compiler generating assembly language source code. 


3C, MEMDISK, BMATE, R80, STRLIB and EASYPAK are trademarks of 
BRIDGE Computer Company, Division of Sea Data Corporation 


Cache BIOS, SWAT and Pascal-Z are trademarks of Ithaca InterSystems, Inc. 
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INTEGRATED HARDWARE 
InterSystems mainframe including . . . 
€ Powerful 1 Mbyte memory management system. 
e 256 K of memory including parity check 
(expandable to 1 Mbyte). 
€ Two serial ports plus four parallel. 
е Dual 8” double sided, double density floppy disc drives with 
DMA disk controller for fast data transfer. 
e 5-100 Bus follows IEEE 696 standards. 
e Complete prioritized interrupt system. 
e Choice of Zenith or Televideo terminal. 


EXTENSIONS - OPTIONS 
— System calendar, 3 interval timers, one additional serial 
port, and a 9511 Floating point processor with complete 
software interface. 

ROM - EPROM development package including programmer 
and dual port memory for emulating 2716's. 

GRX - High resolution graphics package. 

AD  - Hardware and software drivers for 16 channels А-О 
converters (30kHz throughput) and 4 channels D-A 
converters. 

MEM - Additional 256 K memory. 

HD  - Hard disk drive (30 Mbyte) with interface and all neces- 
sary software updates. 

And what about support? BRIDGE offers monthly seminars 

(BRIDGE User Group) plus 90 day hardware warranty and 

software support, with optional 2-year extension. 

If you need a truly professional computer, start thinking about 

the BRIDGE 3C Compiler System. For complete information and 

prices, call us at (617) 244-3203 or write today. 


7 *EFIDCGE 


| i Computer Company 


DIVISION OF SEA DATA CORPORATION 
ONE BRIDGE STREET NEWTON, MASS. 02158 U.S.A. 
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Listing 4: Pig Latin translation via Logo. 


TO PIGLATIN :SENT 
IF EMPTYP :SENT [OUTPUT []] 


OUTPUT SENTENCE (PLWORD FIRST :SENT) (PIGLATIN BUTFIRST :SENT) 


END 


TO PLWORD :WORD 


IF VOWELP FIRST :WORD [OUTPUT WORD :WORD "''AY] 
OUTPUT PLWORD WORD BUTFIRST :WORD FIRST :WORD 


END 


TO VOWELP :LETTER 


OUTPUT MEMBERP :LETTER [A E I O U Y] 


END 


don't like the traditional mathematics 
curriculum. 

Turtle geometry is not the only 
special application built into Logo. 
Another one is language processing. 
Letters, words, and sentences are a 
natural hierarchy of Logo objects. (In 
most programming languages, by 
contrast, a sentence is not a list of 
words, but a string of characters. If 
you want to deal with the words in 
the sentence, you have to write a 
complicated program just to look for 


spaces in the string to divide the 
words.) As a simple example, listing 4 
is a Logo program to translate a 
sentence into pig Latin. PLWORD is 
used as a subprocedure to translate a 
single word based on this rule: if the 
word starts with a vowel, add AY at 
theend. If not, move the first letter to 
the end and try again. 

In the program, WORD and 
SENTENCE are procedures for joining 
two objects into a larger object; FIRST 
and BUTFIRST separate an object into 
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TM 
-queue 
. the intelligent buffer that frees your 


IBM Personal Computer from the time- 
consuming printing function. ! 


I-Queue accepts data at processor 
speed (over 4000 characters per sec- 
ond) and sends it to the printer* at 
whatever speed the printer can , 
accept. | 


I-Queue can store 16K of RAM, J 
which is approximately 7 pages of L] 
average printout (optionally expand- | | | | | | | | 

able to 65K for storage of 28 aver- 

age pages) Standard features army mm 

include complete pagination — 

and formatting capabili- 

ties, a reprint buffer, a 

clock/calendar and many other design enhancements usually found only 
in sophisticated word processors. 


Available direct or from participating PC dealers. Distributor and dealer 
inquiries invited. For new brochure, write, or call our 800 number. 


*Fully compatible with IBM printer and all Centronics interface printers. 


IBM Personal Computer is a trademark of IBM. 
iit 1 PC RIPHCZ ine. 


149 Palmer Road 
Southbury, CT 06488 
800-221-0732 In NY: (212) 961-2103 


AVAILABLE FROM STOCK- 

WITH CLOCK/CALENDAR & 

COMPLETE DEMO PROGRAMS: $495 

65K MEMORY EXPANSION OPTION: $175 
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its component parts. The primitive 
procedure FIRST, when applied to a 
sentence, produces the first word of 
the sentence. When applied to a 
word, it produces the first letter. No 
other programming language deals so 
neatly with this hierarchy of objects 
in human language. 

Logo is user-friendly. A language for 
learners has to be designed to deal 
with problems that are less important 
in a language meant for experienced 
programmers. For example, when 
you make a mistake, you should get a 
detailed, helpful error message. Lan- 
guages that say things like SYNTAX 
ERROR or ERROR NUMBER 259 are 
not encouraging to a beginner. Logo 
has messages like: 


+ DOESN'T LIKE HELLO AS INPUT 


This means that you tried to add a 
nonnumber, the word HELLO, to 
something. When you see the mes- 
sage 


| DON'T KNOW HOW TO FRIST 


you have used a procedure, FRIST, 
that you haven't defined. The 
message 


NOT ENOUGH INPUTS TO MAKE 


means that the procedure MAKE needs 
two inputs, and you gave only one. If 
the error happens during the execu- 
tion of a procedure, Logo also prints 
the name of the procedure and the 
line containing the error. 

Since the beginning of time (in 
1954), programming students have 
been getting confused about common 
programming statements such as 
Х=Х+1, a frequently used assign- 
ment construct that seems to go 
against one's algebraic intuition. 
Pascal's use of := instead of the un- 
adorned equal sign is somewhat of an 
improvement, and APL's — is even 
better. Even so, the notation doesn't 
make it obvious that X —3 has an ef- 
fect very different from X+3 or 
X—3, which look very similar. In 
Logo, the assignment is done this 
way: MAKE "X :X+1. Although less 
terse than a single-character symbol 
for assignment, the word MAKE con- 


Welcome to the third dimension 


* 


А 


in computer-aided graphic design. 


Introducing The Space Tablet™ 

from Micro Control Systems. The first 
three-dimensional spatial digitizer 
compatible with Apple 1" and IBM 
Personal Computers. 

The Space Tablet lets you inter- 
actively record x, y and z coordi- 
nates of any object — even one that 
doesn't really exist —Cthen allows 
youto manipulate any or all of those 
coordinates with the push of a but- 
ton. A fast, practical way to play 
"what if?" in any design situation. 
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What's more, specially written 
software allows you to rotate and 
rescale drawings instantly — or 
even compose one drawing from 
several components. All at a 
fraction of the price you'd expect 
to pay. 

Applications for The Space 
Tablet are truly unlimited. Design. 
Engineering. Architecture. Science 
CAD/CAM. Graph reading. And so 
much more. It can even be used as 
a two-dimensional digitizer. 


IBM Personal 
Appie П Computer** 


3 Axis Space Tablet 


(software included) $475.00 = 
4 Axis Space Tablet 
(software included) $595.00 $595.00 


VISA, MasterCard and C.O.D.'s accepted. 
CT residents add 7.5% Sales Tax. 


*Minimal Configuration: 48K, Applesoft, DOS 3.3 
*Minimal Configuration: 64K, Game paddle adapter, 
color/graphics adapter 


pole and Appie В are Trademarks of Apple Computer. Inc 


Let us help you enter the third 
dimension in graphic design. Call or 
write and we'll tell you how The Space 
Tablet can work for you. 

Micro Control Systems, Inc. 
230 Hartford Turnpike, Vernon, CT 
06066. Phone (203) 643-4897. 
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IHTFANTASTIC PRICES!!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 
MEBO AS ое Олан $359.95 
MLB Coetus tesis peo Re XH $469.95 
*ME-BOA sits Cae haere $719.95 
*ML-84(parallel)................ $1,034.95 
*МІ-84(ѕегіа!).................. $1,149.95 
OKIGRAF ROMS far 82А ог 83А... .. $69.95 
OKIGRAF DISK,(Apple only)....... $59.95 


Interface boards and cables avail. 
*Includes Troctor Feed 


EPSON 
МХ-80......................... $449.95 
MX-80 м/дгаїїгах............... $472.95 
СВОЕ Е ужат REUS $559.95 
MX-BOFT w/groftrax............. $609.95 
NUS TOU. iiie ad a aa $699.95 
GRAFTRAX опіу.................. $79.95 


Interfoce boards ond cobles avail. 


SCM-TP 1.......... vai escasos fas $649.95 
120 word/min Daisy Wheel, 10 or 12 pitch, 
serial or parallel interface 


DAISYWRITER 2000............. $1,015 
Bidirectionol 16.5cps, 38k buffer, 
Centronics, 488, RS232, & C. Loop 


DAISYWRITER 1500.................. $945 
Bidirectional 16.5cps, 4k buffer, 
(Specify one interface only) 


BEACON |I-M 64K S100 System...... $2,995 
1.2 meg in two 8" disks, includes CPM 2, 
2, MBASIC, 4mhz 280, 2 serial ports & 10 
Diskettes - Completely integrated - just 
add a terminol 


North Star Horizon Il 64k........... $2,995 
quad disks with CPM 2.2 & MBASIC 
TERMINALS 
TELEVIDIO' 950..................... $995 
TELE VIDIG 925C о. ез aces tae ene n $825 
TCS ACCOUNTING SOFTWARE 
Payroll, A/R, A/P, G/L each....... $65/25 
(compiled each)................. $65/25 
Inventory ooo ааа Ка wee es $100/25 
TOTAL Payroll,A/R,A/P,G/L еа... .$300/25 
TOTAL demo's ea................... $100 
‘SIMPLE’ Filing system........... $150/25 
TRSDOS ACCOUNTING each $175/25 


Payroll, A/P, A/R, G/L 


NASHUA DISKETTES 
8 inch soft sectored 


ЭЭГ cce X EDO CN IR ЕК 10/$25 

SEYA E ovs ee crear ee fuma ERR 10/$30 

DSVDD. c vate ot nie viene See ack 10/$34 
8 inch hard sectored (32)........... 10/$25 
5 % inch 

SISD РООНУ. 10/$22 

SS/ DD... os Y Yr ace heres 10/$29 

авз 10/$31 


DIGITAL DIMENSIONS 
190 Chapel Road 
Manchester, CT 06040 
1-800-243-5222 
CT Residents Call 
203-649-3611 


MC/VISA welcome, Allow 2-3 weeks for 
checks, COD ok w/10% deposit. All prices 
include UPS ground freight in U.S. All orders 
shipped w/in 24 hrs. CT residents odd 7%% 
soles tax, CPM is Т.М. of Digital Reseorch, 
Prices subject to chg. w/out notice. 
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jures up much more vividly the no- 
tion that something is being changed, 
not just used in a calculation. 

There are many more ways in 
which Logo makes explicit things that 
many languages leave hidden. For ex- 
ample, Logo uses the colon (which 
Logoites call "dots") to mean "I want 
the value of this variable"; the same 
word without the dots names a pro- 
cedure. In LISP, the notorious paren- 
theses make it possible to distinguish 
procedure calls from variable refer- 
ences without the dots notation; most 
other procedural languages simply 
prohibit using the same word for both 
purposes. (That solution would be 
awkward in Logo because some 
words like WORD are not only 
popular variable names, but also 
names of primitive procedures.) 

In any case, according to the design 
philosophy of Logo, the dots notation 
is a good thing, apart from its tech- 
nical necessity, because it calls atten- 
tion to the fact that a variable's value 
is different from its name; it also 
points out that a variable is different 
from a procedure. For example, in the 
X=X +1 situation, the two identical- 
looking appearances of X have dif- 
ferent meanings. The second repre- 
sents the old value of X, whereas the 
first merely names the variable being 
given a new value. In the Logo ver- 
sion, these two meanings are 
distinguished by the notation. The 
first is called ''X; the second is called 
X, 

Another example of a distinction 
that is explicit in Logo and not in 
some other languages is the division 
of procedures into commands and 
operations, An operation is a pro- 
cedure that computes some value that 
becomes the output of the procedure. 
For example, the arithmetic opera- 
tions are in this category. A com- 
mand does not have an output, but 
instead has an effect: it prints some- 
thing, moves the turtle, or changes 
the value of a variable. 

The same distinction is made in 
Pascal, in which operations are called 
functions and commands are called 
procedures. FORTRAN calls them 
functions and subroutines. LISP, 
APL, and C, however, are less fussy. 


C treats all procedures as operations, 
but allows an operation to be used as 
if it were a command; the result of the 
operation is ignored in that case. In 
LISP and APL, the result of such a 
“top-level” operation is printed. (In 
LISP, every procedure has an output 
and every top-level command prints 
something. In APL, some procedures 
don't have output and, therefore, 
don't print anything.) In Logo, using 
an operation without a command is 
considered an error; if you want 
something printed, you must use the 
PRINT command. 

The use of infix arithmetic in Logo 
is a concession to the habits of the 
users. All other Logo procedures are 
used in prefix form, with the pro- 
cedure name before the inputs. Arith- 
metic can also be expressed in prefix 
form. The two Logo expressions 
3 + 2 and SUM 3 2 are equivalent. 

The infix form seems more natural 
to people accustomed to doing arith- 
metic outside of the Logo environ- 
ment. The prefix form, however, is 
better in some ways. For example, it 
eliminates the need for precedence of 
operations (ie., where division is 
always done before addition, etc.). 
Also, it eliminates the need for paren- 
theses to indicate grouping. In LISP, 
only the prefix forms are used. 

Another user-friendly aspect of 

Logo is its facility for interactive 
definition of procedures. Early ver- 
sions of Logo used a line-numbering 
technique: within each procedure, 
lines were numbered and could be re- 
placed much as the lines of a BASIC 
program can be replaced. Current im- 
plementations of Logo use a display 
editor in which special control char- 
acters are used to move the cursor 
around the display screen to change 
individual characters anywhere in a 
procedure definition. 
Logo has no threshold and no ceiling. 
This means that Logo is easy enough 
for anyone to use, but it is powerful 
enough for any project; it's not a 
"toy" language. Logo is best known 
as a language for elementary school 
children, but it's designed for learners 
of any age and any level of sophisti- 
cation. 

How young can a Logo learner be? 
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Peachtree Software™ has long been 
a leader in the microcomputer soft- 
ware field. Its quality and reliability 
have made it the standard in business 
software, and its documentation and 
ease of operation have made it the 
choice of users everywhere. 
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user the most benefit from his micro 
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The Peachpak 9 Office Productivity 
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PeachCalc" Electronic Spreadsheet, 
Spelling Proofreader, Mailing List 
Manager and Telecommunications. 
Peachpak 9 extends the Peachware so- 
lution to allareasofthe electronic office. 


That's not all. We've got Peachpaks 
for different levels of accounting 


needs, for vertical applications, even 
one designed specifically for the 
Apple II" computer. 


And we have Peachcare;" our 
own approach to the critical problem 
of after-sale support and service. It 
runs the gamut from PeachTax," 
a subscription service to keep your 
PeachPay package updated on changes 
in tax requirements, to the Peachtree 
Software Product Center, which 
offers direct sales and software support 
to the user. 


We're bringing these services to 
more people every day, both in the 
United States and abroad, through 
our network of almost 1,000 dealers 
and Peachtree Software International, 
headquartered just outside London. 
We have more than 40,000 packages 
installed worldwide, and the number 
is growing rapidly. 

Peachtree Software is picking up 
its pace to meet the burgeoning needs 
of micro users. It's part of our effort 
to make sure that, when it comes 
time for you to pick your software, 
you pick the leader. Pick a peach. 
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Peachtree Software Incorporated an MSA company 


3445 Peachtree Road, М.Е. / 8th Floor/ Atlanta, Georgia 30326 / (404) 266-0673 


Peachpak™ 61 Property 
Management Series 


Property Management System 
General Ledger 


Peachpak™ 71 Sales Tracker 
(COBOL) 
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Well, very young children might have 
trouble with typewriter keys and with 
the spelling of procedure names. 
Several years ago, however, Radia 
Perlman at MIT built a series of 
special keyboards with large buttons 
labeled with pictures instead of 
words. With this special hardware, 
she taught the ideas of turtle 
geometry to 4-year-olds. This project 
even included the idea of procedures, 
with buttons called "start remember- 
ing” and "stop remembering" to 
delimit a procedure definition, and 
one called "do it" to execute the pro- 
cedure. Multiple procedures could be 


named by using buttons in different 
colors. 

How old can a Logo learner be? 
Professors Harold Abelson and An- 
drea diSessa have been using Logo to 
teach physics to MIT undergraduates. 
They use Logo simulation programs 
to demonstrate not only simple 
Newtonian mechanics but even the 
general theory of relativity. Their 
book, Turtle Geometry: The Com- 
puter as a Medium for Exploring 
Mathematics (Cambridge, MA: MIT 
Press, 1981), demonstrates their ap- 
proach, which has also been used suc- 
cessfully with high school students. 
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focus on your design; not hardware problems. P 


Nine logic states, ability to simulate TTL/NMOS/CMOS/PMOS logic, 
three-state, wired-or and transfer gates with propagation delays 
allows you to verify design, perform spike and race analysis. Macro 
circuit capability and expandable macro network library plus 
numerous other features make it a powerful and usable design tool. 


Try it now. Send us a check for $30 and we will mail you a demo copy* 
of LOGICSIM and a User's Manual. 


*Please specify 8''IBM 3740/5" APPLE CP/M (13/16 SECTOR) 


Introductory príce $276. 


CP/M based 56k to 64k systems (APPLE's with CP/M card). 


For more information, call (408) 578-8096. Or write: 


E/Z ASSOCIATES, 5589 Starcrest Dr., San Jose, CA 95123 


CP/M, APPLE and LOGICSIM are trademarks of Digital Research Inc 
Apple Computer Inc. and E/Z ASSOCIATES, respectivel 
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Logo has also been used for a 
special group of learners, those with 
severe handicaps. In the past, many 
children of normal or superior intelli- 
gence, but with impaired ability to 
communicate, have been diagnosed 
as retarded. Computers can be used 
with such children both as a com- 
munication prosthesis and as a field 
of interest in which the handicapped 
learner can exhibit autonomy in pur- 
suing goals. The use of Logo in educa- 
tion for the handicapped is explored 
in Dr. E. Paul Goldenberg's book 
Special Technology for Special 
Children (Baltimore: University Park 
Press, 1979). 

Other languages designed with 
students in mind are BASIC, Pascal, 
and APL. (I omit PILOT, which was 
designed not so much for students as 
for teachers; in its original design, 
students were supposed to use 
computer-aided-instruction programs 
written in PILOT, rather than PILOT 
itself.) How do these languages com- 
pare with Logo in their applicability 
to education? 

BASIC was designed as a modifica- 
tion of FORTRAN for beginners. By 
far the most important advance in 
BASIC was its interactive approach. 
This was much more of a pioneering 
step than it now seems because people 
are now accustomed to inexpensive 
personal computers with this feature. 
In the early days of BASIC, the only 
computers were huge, expensive 
ones. Although timesharing, which 
allowed several people to use the big 
computer at once, had recently been 
invented, many people objected to it 
because it used the precious time of 
the huge computers inefficiently. 
(The response of timesharing ad- 
vocates was that it was more efficient 
in the use of human time.) An interac- 
tive language was even more time- 
consuming than timeshared use of the 
old, compiled languages. For John 
Kemeny and his colleagues at Dart- 
mouth to move against the general 
worship of efficiency was very brave. 

Besides adding interaction, BASIC 
removed some of the most difficult 
parts of FORTRAN. For example, the 
INPUT and PRINT statements in 
BASIC don't require a detailed speci- 
fication of the format in which infor- 
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mation is presented, as FORTRAN 
does with its FORMAT statement. 
(As an example, FORTRAN requires 
the user to specify the number of 
digits before and after the decimal 
point in the printed form of a 
number.) Of the modern languages, 
only C uses primarily format-directed 
input and output. Unfortunately, the 
important ideas of procedures and 
local variables were also left out of 
BASIC. 

This means that easy problems are 
very easy to solve in BASIC, but hard 
problems are close to impossible. 
Any large BASIC program is bound 
to be an unreadable maze of GOTOs. 
The designers of BASIC, after all, in- 
tended it as a language for beginners 
(i.e., Beginner's All-purpose Sym- 
bolic Instruction Code). FORTRAN 
was supposed to be used for more dif- 
ficult programs. 

The advent of personal computers 
has pushed BASIC into a more ex- 
tended role, not because it's easy for 
the programmer, but because it's easy 
for the computer! The Logo inter- 
preter, like the Pascal compiler, bare- 
ly fits in an Apple II computer with 
64K bytes of memory. BASIC inter- 
preters are used with 8K-byte ma- 
chines at a much lower cost. The 
result is that computer magazines are 
filled with long, complicated BASIC 
programs that are far from basic in 
their readability. 

Pascal, on the other hand, was de- 
signed to include the most advanced 
ideas of computer science in recent 
years. Although intended as a first 
language, it was meant primarily for 
college students, particularly those 
interested in computer science as a 
career. That helps to explain why it is 
compiled and typed, two strong bar- 
riers to the unsophisticated student. 
Even the simplest Pascal program is 
rather complicated to write, enter in- 
to the computer, and run. That's 
why, in practice, Pascal is often 
taught to students who have already 
used BASIC and FORTRAN. 

BASIC and Pascal were both de- 
signed to teach computer program- 
ming per se. APL was designed to 
teach mathematics, especially at the 
high school level. Its inventor, Ken- 
neth Iverson, used it for several years 


as a blackboard language without 
any intention of actually implement- 
ing it on a computer. That helps ex- 
plain his willingness to use special 
symbols not then found on any actual 
computer printer. Anything can be 
drawn on the blackboard! 

In its intended use, APL is very 
powerful. Many computations that 
require iterative loops and auxiliary 
variables in other languages can be 
done in one step in APL. Most people 
see this power mainly as a matter of 
terseness; APL is famous (or 
notorious) for its one-line programs. 
The real virtue of APL's approach is 
that it allows the student's attention 
to be focused on the mathematics of a 
problem, rather than on the needs of 
the computer. APL was designed to 
be used not in a special programming 
course or a special unit stuck into 
another math course, but casually 
throughout an algebra course, just as 
you'd use a calculator. 

Logo's goal is different from all 
these. It isn't supposed to be an easy 
introduction to something else, it's 
not specifically for computer-science 
majors, and it isn't a tool for teaching 
the same math curriculum people are 
already teaching. Instead, it's a door 
into the territory of the computer as 
an object for intellectual exploration. 
To return to the theme stated at the 
beginning of this article, Logo is for 
learning learning. 


Why Logo? 

In his book Mindstorms: Children, 
Computers, & Powerful Ideas (New 
York: Basic Books, 1980), Seymour 
Papert says, “It is not true to say that 
the image of a child’s relationship 
with a computer I shall develop here 
goes far beyond what is common in 
today's schools. My image does not 
go beyond: It goes in the opposite 
direction." Logo isn't just a program- 
ming language; it's also a philosophy 
of education. Papert's book is the best 
explanation of that philosophy, but 
what follows is a briefer summary. 

A child learns partly by picking up 
specific facts and skills. Much of 
existing formal education is about 
facts and skills: reading, spelling, and 
the multiplication table. But a more 
profound kind of learning is the skill 


Peripherals FANTASTIC PRICES! 
Unlimited... OUR FAST SERVICE, PRODUCT 


SELECTION AND OUR CUSTOMERS’ 
SATISFACTION MAKE US #1. 


ZENITH EPSON PRINTERS 
Z-89-48K 
Z-90-64K DO 

Z-19 Terminal 
Z-121 Monitor 12" 


MX-70 
MX-80 w/Graphics 
MX-80 FT (Friction + Tractor) 
MX-100 (15” Carriage) 
Call for prices on 
Ribbons, Cables and Interfaces 


ATARI COMPUTERS 


Atari 800 16K 

Atari 400 

Atari Interface Module 
Atari 810 Single Disk 
Atari 815 Dual Disk 
Atari 8330 Modem 
Programmer 
Entertainer 

Star Raiders 

16K Mem. Exp. for Atari 


32K Mem. Exp. for Atari F OR TH E LOW EST 
NEC PRINTERS PRICE CALL 


7710/30 Spinwriter R/O 


7720 Spinwriter KSR TO L L - n E E 
3510/30 Spinwriter R/O 


3500 Serial Spinwriter 


PC-8023 oa 1 -800-343-41 1 4 


Call for prices on ribbons, etc. 


NEC-PC 8000 
Series Microcomputer 


PC-8001A Computer w/32K 
PC-8012A w/32K + Exp. Slots 
PC-8031A Dual Mini Disk 
PC-8032A Add-on Mini Disk 


Call for Software Prices 


ORDERING INFORMATION 


MORE PRINTERS Our order lines are open 9AM to 6PM 

EST Monday thru Friday. Phone 

Anadex 9500/9501 orders are welcome; same day ship- 

Anadex DP-9000 ment on orders placed before 10AM. 
Okidata Microline 80A Free useof Mastercard and VISA. Per- 


Okidata Microline 82A i 
Okidata Microline 83A sonal checks require 2 weeks 


Tractor (OKI 80 + 82 only) clearance. Manufacturer s warranty 
. included on all equipment. Prices sub- 

Diablo 630 | д ; 

ject to revision. C.O.D.'s accepted. 


MONITORS 

For service, quality and delivery call: 
Sanyo 12” GRN Phosphor 

Sanyo 12" Black + White PERIPHERALS UNLIMITED 


Amdek 12" 300 GRN Phosphor 
Amdek 12" Color (61 7) 655-7400 


NEC 12" GRN Phosphor 62 N. Main St. Natick, MA 01760 
NEC 12” Color 
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Saving energy and 
money is as easy as 
switching light bulbs. 
This free slide rule 
calculator from 
Westinghouse shows 
you where to begin. 

Saving energy is every- 
ones job. You can make it 
easier, however, if you take 
a close look atthe lamps 
youre using now. 

With the Westinghouse Endo Saving Calcu- 
lator, you can instantly analyze each lamp types 
efficiency, and decide exactly which kind of bulb 
is more efficient in offices, plants, showrooms 
and display areas. You'll also learn how many 
watts you save and the annual energy cost 
savings per lamp. 

As an example, if you have fluorescents, 
substituting our Econ-o-Watt’ lamps for 
standard lamps will have an immediate effect— 
up to 6 watts per socket, with no appreciable 
change in light level. 

For incandescents, the most efficient way to 
save, besides direct substitution, is by replacing 
your system with high pressure sodium lamps. 
Theselamps can save upto 80% of the energy 
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incandescents, 


while producing an equivalent light level. 


Call toll free 800-631-1259 
to get your calculator. 


Westinghouse lamp products and programs 
offer many other savings opportunities that can 
makethe difference in your operating expenses. 
Call today and learn why the simplest, most 
straightforward solution to saving energy is 

tak ing matters into your own hands. 


Westinghouse 


Lamp Divisions 
Bloomfield, New Jersey 07003 4.9703 
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of learning itself, which involves the 
building of mental models of the 
world, of oneself, and of the learning 
process. These models are developed 
through intellectual exploration. That 
exploration may begin in a weak, 
haphazard way, but a good learner 
develops strategies for purposeful ex- 
ploration. The more one learns, the 
better the model of learning, and the 
more able one becomes as a learner. 

In this process of growth, it doesn't 
really matter what particular aspect 
of the world you explore. In the in- 
troduction to Mindstorms, Papert 
mentions that at age 2 he fell in love 
with automobile gearboxes. When I 


This person 
used to develop 
applications for 


the Z-80 market 
with the best 


of them. 
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was in junior high school, I fell in 
love with hypnotism. The point 
about using computers in education is 
not that everyone must know some- 
thing about computers, but simply 
that for many people, computer pro- 
gramming can be the arena for this 
general process of learning to learn. 
Because the computer is such a 
general-purpose machine, it can ap- 
peal to many different interests. It can 
draw pictures, make music, write 
stories, or move robots. 

“I want a job as a computer pro- 
grammer. Why should I learn Logo, 
and not something useful like 
COBOL?" This is a common ques- 


tion. There are two possible answers 
to it. The first is that Logo, as ex- 
plained earlier, is designed to make 
explicit many of the fundamental 
ideas of computer programming. 
Someone who learns Logo is likely to 
have a very clear idea of the nature of 
variables, procedures, and most other 
programming constructs. So Logo 
may be a better basis even for learn- 
ing COBOL than simply starting with 
COBOL itself. But the second answer 
is that Logo's purpose isn't to train 
computer programmers. Logo isn't 
meant to replace all other program- 
ming languages. 

Logo is generally associated with 
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Turn your Apple into the world’s 
most versatile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
А 2-80 and а 6502. By adding а 2-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 


Plug and go. The SoftCard system 
starts with a 4-80 based circuit card. 
Just plug it into any slot (except O) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 


CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 


BASIC included. A powerful tool, 
BASIC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk 1/0 
statements, error trapping, integer 
variables, 16-digit precision, exten- 
sive EDIT commands and string func’ 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 


More languages. With SoftCard and 


CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 


Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 

Complete information? it's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 


SoftCard is a trademark of Microsoft. Apple I and 
Apple Il Plus are registered trademarks of Apple 
Computer. Z-BO is a registered trademark of Zilog, 
Inc. CP/M is a registered trademark of Digital 
Research, Inc. 


r | CONSUMER SO 


Microsoft Consumer Products, 10700 Northup Way, 
Bellevue, WA 98004 • (206) 828-8080 
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children because most people have a 
model of the learning process in 
which children learn and adults don't. 
This model is unfortunate. Logo can 
be useful to people of any age, but it 
will be most useful to you if you ap- 
proach it in a playful, exploratory 
way, 

It’s important to distinguish be- 
tween the Logo language and any 
particular implementation of Logo. 
Some things can't be done in the 
Apple and Texas instruments ver- 
sions of Logo simply because the ma- 
chines aren't big or fast enough or 
because the implementation doesn't 
include some capabilities. For exam- 


This person used to 
develop applications 
for the 8086/8088 
market with the 
best of them. 
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ple, no microcomputer version of 
Logo has a good way of storing data 
on disk, although all versions can 
store procedures on disk. 

The Logo interpreter barely fits in a 
64K-byte Apple II, and the implemen- 
tation favors the features needed for 
education, not those needed for prac- 
tical data processing. But in principle, 
Logo is a good language in which to 
develop any application because of its 
interactive debugging and its proce- 
dural style. 

Do you want to write a video-game 
program? It'll probably run too slow- 
ly in Apple Logo, unless it's a simple 
one, But it might be worthwhile to 


develop it in Logo, playing around 
with different ideas for y our game in 
an environment that permits quick, 
easy modification of your program, 
and then rewrite it later in some other 
language. The advantage of Logo can 
be described partly in purely tech- 
nical terms like "interactive." An- 
other way of looking at it, however, 
is that Logo encourages the playful- 
ness you need to design the best possi- 
ble game. If all you want to do is 
make an exact copy of Asteroids, the 
benefits of Logo are less important. 
In summary: Logo is a LISP-like 
language, and a laboratory for loose, 
lifelong learning about learning. 
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This person develops 
applications for the entire 7 
market, including the 2-80, Çl. 
S080, 8086/8088, 6502, | 
LSI-11/PDP-11, 9900, and the 
M68000 with the best there is. 


The Universal 
Operating System. 


Why does this application developer look so happy, you 
may ask? 

Because, unlike others in his field, he’s one of the smart 
ones. He uses the UCSD p-System™ from SofTech Microsystems. 
It’s the first truly universal operating system ever developed. It 
lets him develop an awesome array of high-quality applications. 
And it’s equally at home with an IBM PC, TRS-80™ Model II, 
Apple II’ Osborne 1" TI Business System 200." Zenith Z-897 
Hewlett-Packard HP-877 Philips P-2000?" the new DEC 
Professionals," or any other micro in the market. 

That makes our developer one of the elite. Because 
he'll never have to worry about locking himself into 
an operating system that will eventually lock 
him out of the market. 


A Universal Operating System. At last. 

Whether it's a Z-80, 8086/8088, M68000, 
6502, or you name it, the p-System 1s portable 
across any popular microprocessor made any- 
where today. 

And we don't mean just at the source code 
level, either. We mean you can develop your pro- 
gram, on any machine, then compile to object code 
(p-code), and it's totally transportable. 

You get it done right the first time. Every time. For any machine. 
Now you can design for the whole market. 

Once and for all. 

The p-System actually enables you to broaden your customer base 
without significant reinvestment in programming, time and time again. 
simply because it's the only OS that runs the same object code programs 
on all popular 8- and 16-bit microprocessors. No matter who makes them. 
No matter who uses them. 
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And that’s only the beginning. There’s more to the p-System philosophy. 
Much more. 

Take programmer productivity, for example. We know how much 
work you put into programming, so we understand the importance of stream- 
lining that process. So we saw to it that the p-System allows you to reuse 
program components, time and time again. 

It’s been our experience that as much as 50% of the code developed 
for one application can be reused on others. And you can also create your 
own library of utilities suited to solving your own unique problems. 

Try finding that on some other operating system. 


All the tools you need for the job. Any job. 

When you write your programs with the p-System, you can use any 
combination of UCSD Pascal" FORTRAN-77 and BASIC. Each language 
operating effectively with the others. So you can finally take advantage of 
the best features of each language — in a single program. And you also get 
a complete, fully integrated set of software development tools to make 
your job even simpler. Naturally.Including a screen editor, macro assemblers, 
and a debugger, as well as add-ons suchas TURTLEGRAPHICS, Native 
Code Generators, and even Print Spoolers. 


Our admirers have impeccable credentials. 

In case you wondered who else believes in our Universal Operating 
System, there's the fact that the p-System is licensed by most of the major 
hardware manufacturers around. Manufacturers like IBM, DEC, TI, НР 
Commodore, Osborne, Philips, and Zenith. You know, all those "little guys? 

And the p-System's reliability is well-documented. Has been since 1977. 
And this, coupled with the upward compatibility of source code programs, 
has given the p-System five years of proven, documented field testing. By 
the toughest critics in the business. 


Given all this, it's easy to see how your productivity can 
be enhanced. 

Now you can develop higher quality applications faster, less expen- 
sively, and more dependably than ever before. For a much larger market. 

All at the same time. 

All on one machine. 

All without worrying about some hardware enhancement limiting 
your business opportunities and leaving you with no other choice than 
peddling popcorn or ice cream on some lonely street corner. 

If you don’t believe it just take a look at our Applications Catalog 
to prove it. 

At last, using the p-System, you can design programs once. 

Once and for all. 
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Introducing Logo to Children 


Teaching Logo requires an awareness of 


different learning styles. 


As computers continue to enter 
schools and homes, parents, teachers, 
and children face the problem of inte- 
grating the machines into their lives. 
For many, computers serve as power- 
ful instruments for personal use and 
intellectual development. Many Logo 
researchers see the potential of com- 
puters to serve as personal instru- 
ments for everyone and have been 
working toward that goal. In the pro- 
cess, they have focused on developing 
not only the Logo language, but 
things to do with the language and 
ways of thinking and talking about 
these activities. How people talk 
about what they are doing, the way 
they interact with one another, and 
the way they interact with the com- 
puter give rise to a new kind of 
culture, a computer culture. 

Seymour Papert has been the 
guiding influence in the development 
of this kind of computer culture. (See 
Mindstorms: Children, Computers, 
é Powerful Ideas [New York: Basic 
Books, 1980] for a fuller discussion of 


About the Author 

Cynthia Solomon, formerly vice-president 
of Logo Computer Systems Inc., participated 
in the development of Apple Logo, She is cur- 
rently finishing work toward her doctorate in 
education from Harvard Universit y. 
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Cynthia Solomon 
80 Ellery St. 
Cambridge, MA 02138 


Logo and computer cultures.) Papert 
created the Logo language for 
children. Although it had to be simple 
to learn, it needed a rich and easily 
expandable vocabulary. It had to 
reflect some of the important ideas in 
computer science, such as proceduri- 
zation, local and global variables, 
naming, self-referential pro- 


For many, computers 
serve as powerful 
Instruments for 
personal use and 
Intellectual 
development. 


gramming, etc. These are attributes 
that a language such as BASIC does 
not possess. BASIC has a reputation 
for being easy to learn; it has a small 
vocabulary of key words. But this ini- 
tial set of key words is not easily ex- 
pandable; the programmer cannot 
create new key words. This sets 
BASIC apart and makes it easy to 
learn but hard to use. The program- 
mer cannot build procedures, name 
them, and then use them to build 
other procedures. The powerful 
problem-solving strategy of breaking 
problems into smaller and smaller 


parts can only be a paper-and-pencil 
strategy in a BASIC programming en- 
vironment. The structure of BASIC 
does not support this important prob- 
lem-solving strategy. 

Once Logo was developed for 
children, Papert and his collaborators 
looked to the computer to provide an 
environment in which a person could 
learn by doing and thinking about 
what they did. A person would ac- 
tively explore the capabilities of both 
Logo and the computer by construct- 
ing objects and debugging them. The 
computer would serve as a source or 
tool for creating interesting 
mathematical objects that would 
draw upon a person's intuitive 
knowledge and that could be used in 
constructing other objects. One of 
these objects is the computer-con- 
trollable geometric entity, now wide- 
ly known as a turtle. Exploring the 
turtle's behavior leads people to draw 
upon their intuitive geometric knowl- 
edge. This knowledge does have a 
formal aspect as expressed in the area 
of mathematics known as computa- 
tional geometry. (See Turtle 
Geometry: The Computer as a 
Medium for Exploring Mathematics 
by Harold Abelson and Andrea 
diSessa [Cambridge, MA: MIT Press, 
1981] for an excellent presentation of 
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NSS software, written specifically for Northstar's 
ADVANTAGE", outperforms any software available for 
Northstar computer systems. Our fully integrated accounting 
package includes general ledger, accounts receivable, 
accounts payable, inventory control and payroll— 
the first Northstar payroll package. 

Why NSS software? If you're a Northstar dealer, it means 
greater ease in closing sales of Northstar's computer 
systems within vertical markets. Or, if you own a Northstar 
computer, it means greater flexibility and expanded capability 
for your Northstar as a business tool. 

Our vertical market applications, such as those we have 
developed for tire dealers, are the best on the market. 

Let the ADVANTAGE "talk to you with NSS' unique cassette 
training tapes, demonstration disks and sales kits. NSS also 
provides dealer seminars and a toll free support hotline. 


That's The Incredible Advantage! 


Order your Introductory 
Dealer Kit NOW 


or 
CALL TOLL FREE FOR 
MORE DETAILS 


1-800-722-3446 


NATIONAL SOFTWARE 
SYSTEMS 
P.O. Box 510911 
Salt Lake City, Utah 84151 
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the formal aspects of turtle 
geometry.) In this kind of a computer 
culture, people draw upon knowledge 
acquired in other activities; and they 
apply what they learn in the Logo 
culture to many different areas. 

My personal contributions toward 
this goal focus on what is required to 
encourage the development of com- 
puter cultures in the Logo spirit. One 
of the questions I have considered is: 
What does a teacher of Logo have to 
know? There is no one answer to this 
question. I have seen children teach 
other children about Logo. Although 
their knowledge is quite different 
from the adults who taught them, the 
children were very successful at shar- 
ing with each other a way of thinking 
and talking about computers. Per- 
haps I should pose a different ques- 
tion and ask: What are some of the 
things I think about as I teach people 
to program? 

I see much of my own development 
as a teacher as acquiring (1) a collec- 
tion of programming projects that 
make the power of programming 
techniques and concepts apparent to 
beginners; (2) a vocabulary for talk- 
ing about programming; (3) an 
awareness of different learning styles 
and strategies for building on them; 
and (4) a sensitivity to the kinds of 
resistances that keep many adults and 
children from experimenting with 
mathematical ideas. 


A Model for Introducing 
People to Computers 

When I enter a new teaching situa- 
tion, I have in mind several models of 
how to introduce people to Logo. I 
also maintain a willingness to switch 
from one model to another or even 
diverge from all of them. My primary 
goal is for people to do something 
they could not have done without a 
computer, but something that is 
familiar to them (e.g., draw a square 
or print their name all over the 
screen). I also want to think toward a 
next step and how the beginning pro- 
grammer can build on what happened 
in the first session in the following 
one. Flexibility is one of the most 
powerful ideas in this culture, but to 
be flexible implies having a model to 
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"How can we prevent this in the future?" 
asked the company president. 

"By investing in a Zeus2™multi- processor 
system from OSM,” said Holmes. "Zej:s2 has an 
integral power supply that will protect your data 
from momentary power glitches." 

"Will it also protect our data from total power 
failures?" asked the office manager. 

"Quite so,” answered Holmes. "The uninter- 
ruptible power supply allows you to continue 
operating for up to twenty minutes when power 
dies, so your workers have ample time to save 
their critical documents." 
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` With all those features, Zeps? probably costs 


too much,” snapped the vice president of finance. 


" Quite untrue," replied Holmes. "In fact, 
Zeji52 offers the best price-performance ratios in 
the industry—with a price-tag so low some deem 
it criminal." 

"But how, dear man," I interjected, "did you 
deduce that a power glitch was to blame for last 
night's loss of data?" 

"Elementary, my dear Watson," he said, 
puffing contentedly on his pipe. "Elementary." 


` The solution: The Zeus2 
multi-processor system. 
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For more information on the Zeps2 
solution, call or write us today. 
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Figure 1: Building a square. With the turtle ut the starting point, this sequence of commands will produce a square. These commands 


can also be turned into a Logo procedure. 
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Figure 2: PANES as evolved from SQUARE. The figure is made by repeating the 


SQUARE procedure four times. 


depart from. Thus, I have a model in 
mind of paths a beginner might take 
in a first session. 

In a first session, I try to convey the 
following ideas: (1) programming is a 
process of engaging the computer in 
conversation using the vocabulary 
the computer understands; (2) the 
computer's understanding can be 
easily expanded; (3) giving meanings 
to words involves describing a pro- 
cedure to the computer and giving the 
procedure a unique name; (4) since 
procedures created by the program- 
mer can be used like any of Logo's 
words, they can be incorporated into 
other procedures; (5) making pro- 
cedures entails a process of debug- 
ging; and (6) pretending to be the 
computer or the turtle helps in design- 
ing and debugging programs. 

Thus, in a first session, a person 
might try out turtle commands like 
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FORWARD and RIGHT. The student 
would then make a design (create a 
procedure), give it a name, enter that 
name into Logo's active vocabulary, 
and use that new procedure in the 
construction of others. The teacher, 
at the same time, is also learning from 
this experience by thinking about the 
effect of different actions on the turtle 
and, with concrete examples and ad- 
vice, helping the new Logo program- 
mer arrive at a greater understanding 
of Logo. The teacher also has a 
chance to rethink the examples 
presented to the student and develop 
new approaches and a deeper 
understanding of the learning pro- 
cess. (See Apple Logo: Introduction 
to Programming through Turtle 
Graphics by Cynthia Solomon 
[Pointe-Claire, Quebec: Logo Com- 
puter Systems Inc., 1982], which is 
included in the Apple Logo package.) 


Example of a First Session 

Usually, a beginner starts by com- 
municating with a turtle. The student 
specifies an algorithm in Logo that 
causes the turtle to draw a geometric 
design (e.g., a square). This is done 
relying on intuitive mathematics in- 
stead of formula-driven mathematics. 
That is, the description to the com- 
puter is based on how the student 
would trace out the path of a square if 
the student had the same limited 
understanding as the turtle does (e.g., 
knowing how to move FORWARD or 
BACK, and turn LEFT or RIGHT). The 
sequence in figure 1 illustrates the ef- 
fect of such commands on the turtle. 
These commands can be named and 
turned into a procedure that then 
becomes a part of Logo's working 
vocabulary: 


TO SQUARE 
FORWARD 50 
RIGHT 90 
FORWARD 50 
RIGHT 90 
FORWARD 50 
RIGHT 90 
FORWARD 50 
END 


The TO informs Logo that a pro- 
cedure is being created. SQUARE is 
the name of the procedure. END 
marks the end of the text of the pro- 
cedure. Now the programmer might 
use the SQUARE procedure to pro- 
duce a new design like the one in 
figure 2, created by PANES, which 
follows: 


TO PANES 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
END 


Oller ends 
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The beginner gets an immediate 
sense of the relationship between pro- 
gram and goal and rapidly elab- 
orates this into an understanding of 
the relationships among goals and 
subgoals, procedures and subpro- 
cedures (e.g., the programmer learns 
that PANES is made by running the 
SQUARE procedure four times), The 
beginner is involved in debugging, in 
learning by doing and thinking about 
the process. (For example, the pro- 
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grammer may create a square that 
doesn't close. Listing the procedure, 
the student catches a bug in the input 
to FORWARD when drawing the last 
side of SQUARE; it should be 
FORWARD 63, not 36.) The program- 
mer may use anthropomorphism or 
identification as a debugging aid 
(e.g., pretending to be the turtle 
causes a person to walk in the same 
path as the turtle would, and it also 
helps to understand the turtle's 
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behavior). Thus, in a first session, a 
programmer writes a procedure that 
then becomes part of Logo’s working 
vocabulary. In doing this, the pro- 
grammer achieves a sense of the 
power available to influence the en- 
vironment and a sense of accomplish- 
ment and creativity. 


A Model of Learning Styles 

I have observed that children take 
over the computer in different ways. 
They show different learning styles, 
different paths into the computer 
work. Undoubtedly, this bare state- 
ment is true for all learning. What is 
special here is that the flexibility of 
the computer allows the process to go 


In working with 
computers, many paths 
lead to the same 
goal. Moreover, many 
equally great goals 
can be pursued. 


further and become more explicit. In 
working with computers, many paths 
lead to the same goal. Moreover, 
many equally great goals can be pur- 
sued. This gives children the oppor- 
tunity to express themselves and ex- 
plore their own intellectual styles. 

Although each child has a unique 
intellectual personality, and the use 
of the computer allows us to respect 
it, we do observe some similarities. I 
shall describe three distinct learning 
styles that have emerged, not only 
from my own work with young 
children, but from work completed 
by Dan Watt as part of the MIT- 
Brookline Logo Project. 

The first learning style I call the 
planner. This child might build struc- 
tured programs from the top level 
down or from the bottom level up, 
but always from a coherent for- 
mulated plan. 

A second learning style is the 
macro-explorer. This student likes to 
mess about with subprocedures or 
building blocks to arrive at a product, 
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Figure 3: CB as evolved from BALLOON. Using techniques developed to build SQUARE, 6-year-old Janet designed CB from the pro- 


cedure BALLOON. 


Figure 4: FLOWER, also designed by 
Janet, is created by using the procedure 
CB, but turning the turtle 51 degrees and 
repeating the procedure seven times. 


rather than starting out with a 
specific goal. In this case, the learner 
is intent on exploring the effect of the 
particular building block. Therefore, 
the result is open-ended. 

Finally, some learners have to ex- 
plore their environment on a micro- 
level before they can establish pat- 
terns of planning or directed explora- 
tion. These micro-explorers are often 
the most timid learners, doing such 
things as assuring themselves that 
FORWARD 100 is the same as 
FORWARD 1, FORWARD 9, 
FORWARD 11, FORWARD 23, and 
FORWARD 56. Others might exhibit 
this conservative, gradual explora- 
tion by using the same numbers as in- 
puts to FORWARD and RIGHT, or by 
repeating the same commands over 
and over. 

Any child might use all three of 
these learning styles. In an initial ses- 
sion, I might try to "plant seeds" for 
all three. For example, I would en- 
courage a beginning student to drive 
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the turtle around the screen in a series 
of direct commands with no goal 
other than to understand the turtle's 
behavior. But in the same initial ses- 
sion, I would suggest some concrete 
goal, such as making the turtle walk 
in a square or, perhaps, having 
placed some squares on the screen, I 
would ask the child to make the turtle 
touch them. In this, I elicit primarily 
a micro-explorer style with some hint 
at a planner style. 

I facilitate a macro-explorer style 
by seizing on something interesting 
the child has just done and suggesting 
"teaching" it to the computer. Thus, I 
encourage the child to form pro- 
cedures, thereby turning the turtle 
meanderings into repeatable pro- 
cedures or building blocks. Using 
these procedures, the child can create 
more unanticipated designs. 

I would encourage children to fol- 
low a planner style of learning by 
asking them to choose a design from a 
collection of procedures already 
familiar to them or by asking them to 
make a design of their own and use 
these as procedures. Being sensitive to 
these styles of learning and their 
natural intermixing helps to develop 
strategies for guiding the children. 
These styles of learning are exhibited 
by novices to programming in Logo 
regardless of their age. 


Using Procedures 

Janet, a 6-year-old, had previously 
made a square. In constructing CB 
(see figure 3), she used similar tech- 
niques. She made the turtle draw 
BALLOON and then turn RIGHT 90 
repeatedly until it had walked in a 
complete path and returned to the 
position and heading it started from. 


Janet was not aware of this as a 
generalization, but her specific ex- 
periences led her to believe that these 
two actions repeated over and over 
resulted in the turtle making a com- 
plete trip, i.e., return to its starting 
state. 

Next, FLOWER (see figure 4) was 
made by running CB, turning the tur- 
tle 51 degrees, and repeating these 
two actions six more times. Why 51 
degrees? Well, Janet just happened to 
pick that number. Why did 51 have 
that effect on CB? The answer lies in 
the fact that turning the turtle 51 
degrees seven times results in a total 
turning of 357 degrees, which is very 
close to a complete rotation of 360 
degrees. In this situation, Janet was 
satisfied; for her purposes, the design 
was complete. 

A more interesting question is: 
How did she know to probe the turtle 
environment in this way? She knew 
certain facts about turtles and turtle- 
directed procedures that she had 
gained from her experiences with the 
turtle. For example, if the turtle 
draws something and doesn't return 
to its starting state, repeat the pro- 
cedure. Something interesting will 
happen and eventually the turtle will 
come back to where it was initially. 
On the other hand, if the turtle does 
return to its starting state when it 
makes a design, change the turtle's 
heading and run the program again. 
In other words, Janet did not need the 
teacher's knowledge about the power 
of 360 degrees. Rather, she needed the 
idea of the total turtle trip that, trans- 
lated into intuitive knowledge, told 
her to keep repeating an action until 
the turtle returned to its starting state. 
Janet's learning style in this project 
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Figure 5: Initial design for the BEAR proj- 
ect. Starting with the design on the top, 
Lisa added another circle to create an 
evolving design. 


and many others was that of a macro- 
explorer. 

The BEAR project was initiated by 
Lisa, an 11-year-old from an inner- 
city school close to MIT. Lisa ap- 
proached the project as a micro- 
explorer. Although she had previous- 
ly written several procedures, Lisa 
showed great resistance to using them 
as building blocks. For example, after 
constructing a square procedure, she 
tried to reconstruct a square, as other 
micro-explorers might, by telling the 
turtle to move in incremental steps, 
e.g., FORWARD 11, FORWARD 9, etc. 

I asked her to play with circles 
using CIRCLER or CIRCLEL pro- 
cedures, which require the radius as 
input. I encouraged her to try using 
circles of different sizes. She made the 
circles shown at the top of figure 5. I 
then encouraged her to do the same 
thing on the other side of the larger 
circle, as shown at the bottom of figure 
5. When asked what it reminded her 
of, she thought it looked like a bear's 
head. She then added the eyes and 
used the head for the body (see figure 
6). In so doing, I helped her shift 
modes from micro-explorer to plan- 
ner. 

This project illustrates clearly that 
many ways can be used to arrive at a 


Figure 6: Completed BEAR. Repeating the 
procedure to create the head, Lisa 
modified her learning style and created 
this design. 


particular goal. Picking a starting 
state for the turtle influences the con- 
struction of the procedure. Whether 
the job is thought of in terms of sub- 
procedures or whether the design is 
first created by the student (whether 
by the mind's eye or on paper) and 
the turtle is made to trace the path 
etched on paper has important conse- 
quences in how the project is 
developed. 

If the design is to be taught to the 
turtle by breaking it up into parts, the 
programmer has to decide what 
building blocks are needed. This 
BEAR has several interesting features. 
It is made entirely of circles. The head 
and the body are identical. The proj- 
ect is easily changed to focus only on 
the head or to create, with minor 
modifications, a different animal (see 
figure 7). 

Both Lisa and I benefited from this 
project. She became a more confident 
problem-solver and tended to move 
away from her micro-explorer style 
of probing. She used a powerful 
mathematical idea, symmetry, in a 
playful but personally meaningful 
way, and used it throughout her proj- 
ect. I, on the other hand, added to my 
collection of programming projects. 
We both followed our intuition. I was 
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Figure 7: Other animals created by modifying the BEAR procedure. 
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Figure 8: Other designs created by Lisa using Logo. 


hopeful that when Lisa used circles as 
building blocks she would discover 
some lovely thing to make with them, 


and she did. 


A Model of Teaching and 
Learning as Debugging 

Turtle geometry is but one part of 
the Logo computer culture. Other 
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areas of activity have been explored 
and many more are waiting to be ex- 
plored. Turtle geometry, however, 
serves to illustrate key characteristics 
of the culture, in particular, the idea 
of exploring an environment and the 
objects in it by manipulating them 
through a complex of interactions 
based on procedural descriptions. By 
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elaborating the descriptions through 
debugging (testing procedures in real 
situations), getting concrete feedback 
on these actions, and adjusting the 
initial descriptions to take into ac- 
count these results, a person's ex- 
ploration in Logo will be furthered. 
The process of procedural description 
and debugging might be seen as a 
dynamic process of assimilation and 
accommodation, of making theories 
and revising them as a result of ex- 
perience and knowledge, but doing 
this playfully as an enjoyable activity 
involving one's whole self. 


Conclusions 

Sharing in this learning process is a 
self-empowering experience for all 
participants. A different way of look- 
ing at learning and teaching emerges, 
one based on the Piagetian idea that 
even very young children have 
theories. Thus, teaching and learning 
are not a matter of being wrong or 
right, but rather a process of debug- 
ging. Learning and teaching are inter- 
twined and become a process of de- 
veloping debugging aids as knowl- 
edge gaps are discovered and filled in. 
The persons using computers are cast 
in the role of both student and teacher 
as they actively participate in devel- 
opment of the computer culture. 
They contribute to its richness and 
enrich their own lives. m 
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Power One's | | 

ggoafiomal Series-TIhe New 
World Standard T D. C. Power 
Supplies 


One Power Supply for the Whole World Wide Choice of AC Input Power 

At last. a world standard in high reliability open-frame power Each unit ıs rated at 100, 120. 220. 230. and 240 volts, 47 to 63Hz. 

supplies. Nesigned specifically for products sold throughout the world So wherever your products are headed, one standard off-the-shelf 

to make your international marketing simpler And more profitable. power supply will serve No more costly stocking of different units for 
different destinations. i 

Meets International Safety Requirements, Worldwide . 


The International Series сап be used anywhere, for almost any 
apphcation It's the only power supply available that meets the most 
Important requirements of VDE, UI , CSA. BPO. IEC. CEE. and 
FCMA This was achieved by using our new patented winding 
process featuring separate. fully enclosed primary and secondary 
windings This unique construction complies with worldwide safety 
standards. including. 

Leakage Current, Line to Ground: 5.0 на 

Spacings, Live Parts to Dead Metal: 9.0 mm 

Other than Field Terminals: 5.25 mm 


Dielectric Withstand Voltage, 


Input to Ground: 3750 VAC Power-One's patented International Series transformers feature 
Input to Outputs: 3750 VAC separate, fully enclosed, primary and secondary coils. Meets safety 
Outputs to Ground: 500 VAC requirements of VDE, UL. CSA, BPO. IEC, СЕЕ, and ECMA. 


SINGLE OUTPUT MODELS DUAL OUTPUT MODELS TRIPLE OUTPUT MODELS 


MODEL VOLTAGE/ | PRICE | MODEL OUTPUT *1 OUTPUT *2 DN MODEL OUTPUT PRICE 
CURRENT (1-24) (1-24) #1 (1-24) 


5 VOLTS t12 TO 15 VOLTS 


HB5-3/OVP-A 5V @ ЗА HAAI5-0.8-A D. 1A OR HTAA-16W-A 9 TO 15V Q 04A | (-)9 TO 15V 2 0.4A OR| $ 54.95 
HC5-6/OVP-A 5V @ 6A Q 0. -5V @ 0 
HN5-9/OVP-A 5V @ 9A HBAA-40W-A 12V Q 1A OR -12V @ 1A ‘OR $ 75.95 
HD5-12/OVP-A | 5V @ 12A HBBI15-1.5-A 12V @ 1.7AOR 15V @ 0.8A -15V @ СВА OR 
HE5.18/OVP-A | 5V @ 18A 15V @ 1.5A -5у Q0 

en uv 0 a HCAA-60W-A 12 TO 15V @ 1A | (- 12 TO 15у; @ 1А ОВ | s 89.95 

, -5V @0 
12 VOLTS V Q 3A | HCBB-75W-A 12У 9 1.7A OR. | -12Vg 1. 7A ‘OR $ 99.95 
HBI12-1.7-A 12V Q 1.7A HDD15-5-A 12 че 15\/ @ 5А 15V @ 1.5A -15V Q L5A OR 
HC12-3.4-A 12V @ 3.4A 5 VOLTSPLUS 
HNI2.5.1-A 12V @ 5.1A 9 TO15VOLTS CP131-A 12V @ 1.7A OR $119.95 
LU М 12V @ 6.ВА НАА512.А 5V Q 2A 15V @ 1.5A 
12V @ 10.2A HBB512.A 5V @ ЗА НЬБа dostyeA 

HCC512.A SV Q 6A -105W- 12v @ aon $134.95 
15 VOLTS 
HB15-1.5-A 15V @ 1.5A 
HC15-3-A 15V @ 3A SINGLE OUTPUTMODELS 
HN15-4.5-A 15V @ 4.5A 
HD15-6-A 15V @ 6A VOLTAGE/ 
HE15-9-A 15V @ 9A CURRENT N 
24 VOLTS 7 A 28V Q 1A ен 

в28-1 @ 
HB24.1.2.A 24V Q 1.2A HC28-2.A 28V Q 2A International 
HC24-2.4-A 24V Q) 2.4A HN28-3.A 28V @ ЗА 
HN24-3.6-A 24V @ 3.6A HD28-4-A 28V @ 4A Series Models 
HD24-4.8.A 24V @ 4.8A HE28-6-A 28V @ 6A 
HE24-7.2-A 24V @ 7.2A 
— ل‎ —— == — - — —— — - 4 = - РЕБ ———— ы к< 
‘Innovators in Power АА Technology” Phone or write for new 


; brochure... see what it 
| | iH. takes to set a new 
@QPPOWES- ONE oc rower suppues — s 


Power-One, Inc. * Power One Drive * Camarillo. CA 93010 e Phone: 805/484-2806 e i . зн 3891 © TWX: 910-336-1297 
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Logo—A Cultural Glossary 


E. Paul Goldenberg 
Lincoln-Sudbury Regional High School 
390 Lincoln Rd. 

Sudbury, MA 01776 


For easy access, the terms in this glossary are arranged alphabetically, but this arrangement hides 
the complex interrelationships of the ideas in the definitions. The groupings on this page were 
developed to make obvious the relationships between important Logo concepts. You can use it as a 


map to guide you through the glossary. 


The groupings do not represent a true tree structure because some of the terms appear under 
several different headings. The main concepts are organized into broad categories, with more 


detailed information listed in outline form under each main heading. 


The Logo Language 


program 


Seeds of the Logo Culture 


procedures 
ое artificial intelligence (AI) 
етн microworlds 
j LISP 


subprocedure 


k Piaget 
wor ar debugging interest worlds 
8 0 microworlds 
а QWERTY phenomenon powerful ideas 
state state 
| recursion 
recursion subproceduralization 
interation metaphors 
se and output prosthetic 
object | anthropomorphic images 
word Outside the Logo Culture elaine ture 
15 teachin 
sentence computer-aided instruction (CAI) Р 
| * computer literacy problem solving 
turtle 


| debugging 
turtle graphics 


turtle geometry 
Total Turtle Trip Theorem 
playing turtle (body geometry) 
forward (back) 
left (right) 
dynaturtle 
sprite 


controlling the computer 
computer literacy 
teaching 
programming 
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Learning and Thinking 


Completely Redesigned. 
Now, the Grappler +. 

The original Grappler was the 
first graphics interface to give 
you hi-res screen dumps from 
your keyboard. The new 
Grappler + with Dual Hi-Res 
Graphics adds flexibility with a 
side-by-side printout of page 1 
and page 2 graphics. 
Interfacing the Grappler+ to a 
wide range of printers is easy 
as changing a dip switch. 4K of 
exclusive firmware makes the 
Grappler+ the most intelligent, 
full-featured Apple Printer 
Interface made. And, the 


Grappler + is Apple п compatible.” 


The imitations are many, so 
insist on the #1 Apple Graphics 
Interface on the market. Insist 
on the Grappler +. Available 
now at most Apple dealers. 


“Requires additional software driver. 
* “Requires graphics upgrade. 


eee eee a = ==‏ ل ا 


ACTUAL APPLE I! PRINTOUT USING GRAPPLER AND EPSON MX100 


WithThe 


Grapplet + 


| Printer Interface 


Ё oma ian гт" 
GS mt PHD 
z a, mus ca i 


~ Orange Micro, Inc. 1982 


Foreign Inquiries Welcome 
TLX #183511 CSMA 


The Grappler+ Features: 

* Dual Hi-Res Graphics * Printer 
Selector Dip Switch * Apple Ill 
Compatible* « Graphics Screen 
Dump * Inverse Graphics 

e Emphasized Graphics • Double Size 
Picture • 90° Rotation * Center 
Graphics * Chart Recorder 

Mode * Block Graphics * Bell 
Control • Skip-over-perf * Left and 
Right Margins * Variable Line 
Length * Text Screen Dumps. 


The Grappler + works with Pascal 
and CPM. 


The Grappler+ interfaces with 
the following printers: 

e Anadex * Centronics * Datasouth 

e Epson* * • IDS * NEC * C-Itoh * Okidata” * 


Lm А 
© Orange Micro 


3150 E. La Palma, Suite G 
Anaheim, California 92806 


Ташы" ыыы Circle 309 on Inquiry card. 
CPM is a registered trademark of Digitat Research, inc. 
Apple |! and Apple Iti are registered trade names of 
Apple Computer Inc. 


This glossary is more cultural than 
technical partly because the learning 
philosophy behind Logo is more of a 
culture than a technique. The Logo 
technical vocabulary consists, for the 
most part, of familiar words adopted 
from general usage to refer to specific 
Logo metaphors, images, and ideas. 
Many of the terms and definitions 
presented here are derived from three 
books: Seymour Papert’s Mind- 
storms: Children, Computers, & 
Powerful Ideas (New York: Basic 
Books, 1980); Harold Abelson and 
Andrea diSessa’s Turtle Geometry: 
The Computer as a Medium for Ex- 
ploring Mathematics (Cambridge, 
MA: MIT Press, 1981); and my own 
Special Technology for Special 
Children (Baltimore: University Park 
Press, 1979). Reference is also made 
to Brian Harvey's article "Why 
Logo?” on page 163 in this issue of 
BYTE. 


anthropomorphic images: metaphors 
in which computers, computer proce- 
dures, and objects controlled by com- 
puters are thought of as if they were 
persons. "Anthropomorphic images 
facilitate the transfer of knowledge 
from familiar settings to new con- 
texts. For example, the metaphor for 
what is usually called programming 
computers’ is teaching the turtle a 
new word.” (See Papert, page 59.) 
Thinking of the machines as (limited) 
people—and even modeling people's 
behavior through analogies to ma- 
chine processes—does not involve 
treating people like machines. (On 
this latter point, see the entry on 
computer-aided instruction.) 


About the Author 

While working with the Logo Group at MIT, 
E. Paul Goldenberg pioneered in applications 
of Logo for education and rehabilitation of 
children with severe communication handi- 
caps. His book Special Technology for Special 
Children presents the philosophy, psychology, 
and technology behind this work and illu- 
strates it with case histories. He is currently 
Assistant Professor of Rehabilitation Medicine 
at Tufts Medical School and will soon be direc- 
tor of the computer department at Lincoln- 
Sudbury Regional High School. 
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artificial intelligence (AI): the branch 
of computer science from which Logo 
grew. The name of this science 
derives from its attempts to simulate, 
using machines, the behavior that is 
regarded as intelligent in people or 
animals. If this narrow view of the 
field was ever true, it no longer is. 
Cognitive psychology and artificial 
intelligence together are sometimes 
referred to as cognitive science. They 
study such disparate processes as 
natural-language understanding, 
visual perception, and knowledge ac- 
quisition. Good studies of human in- 
formation processing frequently re- 
quire both a careful study of how 
people perform tasks and serious at- 
tempts to build models based on a 
theory and observations to test the 
theory. The complexity of these 
models requires computer simulation. 


command: a Logo procedure that per- 
forms in some particular way, but 
does not return a value to its calling 
procedure. It's analogous to a pro- 
cedure in Pascal. See also operation. 


computer-aided instruction (CAI): in 
the broadest sense, any educational 
endeavor that is aided by computers. 
In general, however, CAI means 
automated worksheets (drill and 
practice) or electronic tutors (frame- 
oriented CAI or automated pro- 
grammed texts). This is very different 
from the Logo philosophy of using 
the computer not as the supplier or 
exerciser/tester of knowledge, but 
rather as a context within which to 
use thinking to solve problems of 
genuine interest. 

Programmed learning explicitly 
models the human as a machine in 
that the student is being programmed 
by the computer. Logo learning sees 
the learner as the agent—actively 
constructing knowledge. The student 
takes the teacher’s role—teaching the 
turtle a new word. 


computer literacy: often seen as a 
general (and superficial) experience 
with computers. This concept is tied 
to a transitional stage in the spreading 


of computer technology. When com- 
puters were rarer and more special- 
ized, computer literacy was not an 
issue (just as no one now worries 
about electron-microscope literacy). 
When computers become as common 
as cars, computer literacy will cease 
to be an issue. 

Literacy has two conventional 
meanings. The first—being well-read 
and articulate in one’s language—sug- 
gests fluency in a particular computer 
language. Programming is having the 
ability to express a novel idea in that 
language. Letting children be pro- 
grammers, helping them to become 
fluent at expressing mathematical and 
logical ideas, is the Logo sense of a 
thoughtful literacy. (This idea, how- 
ever, doesn't fit in with the image that 
the word "literacy" is generally used 
to convey, a skill that every child 
must learn in order to be able to cope. 
It’s more like learning a foreign lan- 
guage: a valuable skill for those who 
choose to learn it, but not an absolute 
requirement for life or for employ- 
ability.) 

The other conventional meaning of 
literacy —having minimal reading 
skills—makes little sense in a society 
replete with computers. With many 
computer languages to choose from, 
what could be considered minimal 
communication skills? Teaching gen- 
eral familiarity with computers with- 
out providing an opportunity to 
develop good communication skill is 
a little like having a course teaching 
people the names of the features of a 
car without allowing them to learn to 
drive. 


controlling the computer: the issue is 
one of locus of control. Whereas 
computers have conventionally been 
used in education to program the 
kids—in effect, to control their be- 
havior—the Logo philosophy stresses 
kids programming computers. It is 
often said that teaching is the best 
way to learn. The computer is a 
highly responsive student and rigidly 
faithful to its teacher. For students 
who have had little sense of control in 
school, this, even apart from the con- 
tent of the subject they are studying, 


“ТН 


ete ы ыы ыы н ш ee eee ee $59 0 unu 


NEC PERSONAL COMPUTER 

PC-8001A Keyboard and processor unit, including 32K Ram, 24KB 
N-Basic Hom, cassette tape recorder interface, parallel 
printer interface, display interface. 

$749 


PC-8012A Modular expansion unit, including iO bus extension, 
diskette adaptor, 32KB Ram, real-time clock, 8 priority inter- 
rupt levels, 6 slots for additional boards. 

$479 

PC-8023A Dot matrix printer - 100 cps, bidirectional printing, propor- 

tional printer. 


COMPUTE-R-CADE їм 
WE CARRY THE 
REVOLUTIONARY GAME 
ARCADE BOOTH FOR ATARI 
AND APPLE COMPUTERS! 
CALL FOR INFORMATION AND 
PRICING 


CALL FOR PRICES ON 
• APPLE Il 
* FRANKLIN ACE 
* BASIS 108 
* RANA DRIVES 
* TANDON DRIVES 
* HARD DISK SYSTEMS 


PC-8031A Dual diskette unit, including two 163K byte diskette drives. тм MICROCOMPUTER BUSINESS INDUSTRIES 
interface cable, enclosure and operating system. Applelime Clock Card $ 89 
| VIP: “i Card. (The Ultimate 
Pp | hics interf ble) $99 
^w | graphics interface + cable 
We carry the entire line of NEC/BPI software for the personal computer. | All other VIP™ Cards SCALL 


| Please call or write for information. | (See advertisement this Byte) 


CALIFORNIA MOUNTAIN 
COMPUTER SYSTEMS HARDWARE | COMPARE! 
7710 Async. Serial Int. $135 CPS Multi-Function Card $169 | WITH 
7490 GPIB (IEEE-488) Int. $239 TheClock $229 | | 
7470 Ana. їо Dig. Converter $ 99 Supertalker $159 | DRIVES FOR | CONTROLLER 
7711 Async. Serial (Term) $135 Music System $319 | 
7712 Sync. Serial Int. $149 Expansion Chassis $599 APPLE $429 
7721 Apple Parallel Int. $109 Romwriter $139 ADD-ON $359 
inte АЫ ыча Hard Disks + 8" Disks for Apple, TRS-80  $CALL 
ттр Apple Computer Products $CALL 
NEC INTEGRAL DATA SYSTEMS ae i. 
Spinwriter 7710/7730 $2339 PRISM 132 Color printer with all === € = é 
8023A $ 489 options а: 


EPSON (Graftrax Plus) | | PRODUCTS e PLEASE CALL 
eager dcos nog arn OR WRITE FOR CATALOG. 


MX-100 $ 699 © Friction/Tractor feed $1595 MODEMS DISKETTES (Boxes of 10) 

All Epson and NEC dot matrix C-ITOH Hayes Micromodem II $289 Verbatim Datalife $ 24-95 
printer prices quoted are for F10 Word Quality Printer Hayes Smartmodem $229 Verbatim 8” 

immediate delivery inclusive of • 40 CPS Printing Hayes Chronograph $199 Double-Side/DD $ 39-95 
shipping, insurance and handling e Letter quality excellence Novation Cat $145 RAM CARDS 

charges. Now Only $1395 Novation D-Cat Modem $165 Davong 16K Card $ 89 


IH МЕС] Prowriter 120cps $469.00 Novation Apple Cat 11 $339 Microsoft 16K Card $129 
BUSINESS SOFTWARE Novation Auto Cat $209 T and G PRODUCTS 
Game paddles $ 29 
VISICORP, INC. STONEWARE CERMETEK SCALL ; oe + 
Desktop Plan III $229 DB Master $169 1200 Baud modem Ooystic 
Desktop Plan 11 $189 DB Utility Pack $ 69 Selecta-port Expander $ 49 
Visifiles $189 MICRO PRO MONITORS 80 COLUMN CARDS 
Visiplot $159 Apple CP/M Zenith ZVM-121 Phosphor FOR APPLE 
Visitrend/Visiplot $229 Word Star $219 15 MHZ $119 Wesper80 Card $259 
Visidex $189 Super Sort $119 NEC 1201 Phosphor Vision 80 Card (Vista) $289 
Visiterm $ 79 Mail Merger $ 79 20 MHZ $179 . Videx 80 Card $259 
Visicalc 3-3 $189 Data Star $179 NEC 0112 Composite MISCELLANEOUS 
Visipak $539 Spell Star $119 Color $335 APPLE PRODUCTS 
Calc Star $119 NEC 2112 RGB Color $899 Епһапсегіі $ 119 
APPLE WORD PROCESSING On /ine's Sensational Amdek 300 Phosphor $185 Dana Apple Fan $ 39 
Screenwriter il $89 Amdek Composite Color $355 Sup R Mod $27-95 
Call For Continental. Dakin 5, Broderbund. Automated Simulations. Avant-Garde. Amdek IBM Compatible 
Edu-Ware, Denver. Howard. Sirius, Sensible, Synergistic Software, Etc. Color $749 


— IN COLORADO (303) 279-2727 
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is a valuable experience. (The impor- 
tance of being in control is particular- 
ly apparent in the Logo work of stu- 
dents with special needs. For more, 
see Special Technology for Special 
Children. 


debugging: improving the behavior 
of a program that does not do what 
you want it to. Logo emphasizes that 
programs that do not work as desired 
are merely unfinished, rather than 
bad finished products. This is in 
sharp contrast to many school situa- 
tions in which a task is considered to 
be over when a particular time has 
come, rather than when it “works.” 

In school, a written composition 
tends to be graded as it stands, rather 
than debugged. (If the teacher does 
encourage a student to improve a 
paper, the effort involved can be pro- 
hibitive.) Logo teachers encourage 
students to love their bugs. If a turtle 
does not do what you wanted it to, 
chances are that it does something in- 
teresting anyway. The unwanted be- 
havior may lead to new ideas more 
interesting than the original task. A 
bug can be neat! It can certainly teach 
you something . . . study it! 


dynaturtle: a dynamic (rather than 
static) turtle. Whereas a static turtle 
has a fixed spatial position and head- 
ing, a dynaturtle may have a fixed 
velocity or acceleration. Whereas 
commands (state-change operators) 
to a static turtle specify a change in 
position (e.g., FORWARD 100) or 
heading (e.g., LEFT 90), a command 
to a velocity turtle specifies a change 
in velocity and has an analogy to 
force. Dynamic turtles can be a flexi- 
ble laboratory tool for experimenta- 
tion in physics and mathematics and, 
like their static cousins, for aesthetics 
.as well. 


FORWARD: Logo command to the 
turtle telling it to move forward in the 
direction it is heading. This state- 
change operator takes a single input 
that says how far (in turtle-steps) for- 
ward to move. For example, 
FORWARD 100 says move forward 
100 units; FORWARD :SIDE + 10 says 
move forward the distance 10 +:SIDE 
(whatever value the variable :SIDE 


= 
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happens to have at the moment). The 
only other turtle-geometric state- 
change operator dealing with the tur- 
tle's position is called BACK. Neither 
of these change the turtle's heading. 
See also LEFT. 


global: something pertaining to the 
entire environment being considered. 
Among variables, global variables 
are those that can be accessed and 
changed from any place in a pro- 
gram. Logo encourages the use of 
local variables— variables that belong 
to a particular procedure— because 
they make for more orderly and more 
debuggable programs. 

Another kind of. global reference is 
the Cartesian coordinate system. It is 
global in that each point is specified 
in relation to a standard referent (the 
origin). Points are not specified in 
relation to each other. For a discus- 
sion of the difficulties caused by such 
a global perspective for graphics rep- 
resentation, see the section of Brian 
Harvey's article "Why Logo?" on 
page 178 in this issue of BYTE. Logo's 
orientation is, in general, toward 
local references. See local. 


input and output: within the Logo 
culture, we pay more attention to the 
inputs and outputs of procedures 
than to traditional issues of hard- 
ware. The input to a procedure is 
thought of as a message that the pro- 
cedure needs in order to do its job. As 
an example, FORWARD needs an in- 
put telling it how far to move the tur- 
tle; PRINT needs to know what to 
print. Some procedures need more 
than one input message in order to 
know what to do. A procedure to 
draw arbitrary polygons, for exam- 
ple, needs two inputs, one telling it 
the size of its forward step, and the 
other telling it the angle to turn at 
each corner. 

The output of a procedure is a 
message sent back to the procedure 
that called it. For example, SUM out- 
puts a message that is the sum of its 
two inputs. A procedure that pro- 
duces output (see operation) must 
send its message to a procedure ex- 
pecting an input. (In this way, output 
and input are closely linked in Logo.) 
Hardware aspects of I/O are handled 


conveniently for the programmer so 
she can concentrate on the behavior 
of the conceptual building blocks 
(procedures) she is creating without 
wasting attention on the machine. 


interest worlds: areas of special in- 
terest in which the computer can be a 
useful tool, servant, or laboratory. 
Art, music, geometry, physics, and 
language have all been extensively de- 
veloped as interest worlds by various 
Logo investigators. See also micro- 
worlds. 


iteration: telling the computer to exe- 
cute something repeatedly. See recur- 
sion, which Logo favors as a control 
structure. 


learning: the focus of the Logo envi- 
ronment. What one does for oneself. 
See teaching. 


LEFT: Logo command to the turtle 
telling it to turn left while remaining 
in the same location. This state- 
change operator takes a single input 
that says how many degrees to turn. 
For example, LEFT :ANG says turn left 
:ANG degrees (whatever value the 
variable :ANG happens to have at the 
moment). The only other turtle-geo- 
metric state-change operator dealing 
with the turtle's heading is RIGHT. See 
also FORWARD. 


LISP: acronym for LISt Processing. A 
programming language widely used 
in artificial-intelligence research, the 
basis for many of the ideas in Logo. 


list: Logo's fundamental data struc- 
ture. À list is an ordered sequence of 
arbitrary Logo objects (see object). 
Since its elements may be either 
words or other lists (which may 
themselves contain yet other lists, 
nested to any level), lists can be used 
to create very complex data struc- 
tures. They can represent information 
trees (decision trees, binary trees, 
etc.) and unordered sets. Lists are 
sometimes used in Logo to accom- 
plish the same purposes for which ar- 
rays might be used in other lan- 
guages. (Logo also has other ways of 
providing access to information that 
is indexed numerically or with alpha- 
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ANNOUNCED SAGE II, 
-BIT COMPUTERS 
BIT IHE DUST. 


16-ВІТ, 8 MHZ, 
^ 68000 MICROPROCESSOR. 
The new Sage Il doesn't look 
exactly awesome. Some folks even 
mistake it for a disk subsystem. 
But the fact is, B-bit 
microcomputers don't stand a 
chance against it. Minicomputers 
are shaking in their boots. And 
even a few mainframes are 
running scared. F 
Because the Sage 11 is based 
on the incredible 68000. 


UP TO 512K, 
^ NOT COUNTING DRIVES. 
With its 24-bit address bus, the 
Sage ll can address 16 megabytes. 
The stripped down version 
features a mere 128K RAM. 
A \ РОГ. тей, e 3 | On top of that, you can add 
Uu A i Fi E | another 384K of "RAM DISK" (on- 
iis. iti A o) cR m MN bu Pu. board RAM that looks like a super- 
i | „= Ж fast disk to the operating system). 
Then come the real disk drives. | 
Your choice of 40 or 80 track, 320K 
to 1.3 megabyte, 5-1/4". A 10K 
program loads in half a second. 


p-SYSTEM' OPERATING SYSTEM. 
This optional, interactive operating 
system makes it possible to use 
programs currently running on 
8-bit computers. 

It supports Pascal, FORTRAN 
77, BASIC and 68000 Macro 
Assembler languages and a host 
of utility and applications programs. 


MORE FOR THE MONEY. 
Prices for the Sage Il start at just 
$3,600 with one disk drive and 
128K RAM. 

Noother computer in history has 
offered so much performance per 
unit price. 

Call or write us today forthe 
whole story. 


—À D Pond DR RR RR 
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195 North Edison Way, Suite 14 
Reno, Nevada 89502 
(702) 322-6868 


* UCSD p-System is a trademark of the Regents of the University of Calfomia. 


COMPUTER D TECHNOLOGY 


Right away, - 
you can see a difference. 


Stop in a store near you. Take a look. 

You'll be instantly taken with some of 
the features that make the IBM Personal 
Computer so different. 

Like the non-glare screen —easy on 
the eyes during those number-crunching 
tasks like payroll and general ledger. 

80 characters a line — with upper and 
lower case letters for a quick and easy read. 

And the flexibility of a system that 


lets you move the components around at will. 
(To get really comfortable, try the keyboard 


on your lap and put your feet up.) 


———— —— 


lead, compare. 


| progress from casual 
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Some of the best things about the 

IBM Personal Computer arent part of the 
computer. 
| Like the instruction manuals that help 
you set up your system and teach you to use 
it with the greatest of ease. 


IBM PERSONAL COMPUTER SPECIFICATIONS 


Uscr Memory 
IGR-250N bytes” 
Microprocessor 
16-bit. 8088* 
Auxiliary Memory 
2 optional internal 


diskette: drives. W”, 


IGOK Бун or 320K 


Keyboard 

83 kevs, Ott cord 
taches to 
system unit * 

10 function keys” 

10-Кеу numeric pad 

Tactile feedback * 


Display Screen 

High resolution 

80 characters x 25 lines 

Upper and lower cas 

Green phosphor sereen * 

Operating Sys ems 

DOS. UCSD p-S sem. 
CP/M-86T 

Languages 

BASIC, Pascual, FORTRAN. 
MACRO Assembler, 
COBOL 

Printer 

Bidirectional * 

80 пагас сопс 


Permanent Memory 

(ROM) 40K bytes” 

Color/Graphics 

Kt mode 

16 colors* 

256 characters and 
symbols in ROM * 

Graphics mde. 

4-color resolution: 
520 x 200" 


Black & white resolution: 


640h х 200v* 
Simultaneous graphics & 

text күм зи» * 
Communications 
RS-232-C interface 


There's more than meets the eye. 


ver to comparison shopper, 
xu ll want the inside story of 
ле IBM Personal Computer. 
Like user memory 
andable up to 256KB. And 
В of permanent memory. 
(Which not only includes the 
BASIC language, but diagnostic 
structions that automatically 
eck the system every time you 
turn it on.) 
A 16-bit microprocessor that can 
improve speed and productivity. 
| A mix of crisp text and high- 
esolution color graphics on your own 
У set — clearly helpful for creating 
arts to target forecasts and trends. 
Or the 10 programmable function 
.s that let you bid goodbye to the 
tedium of repetitious tasks. 
And the list goes on. Which is why 
we've included a box (at right) that tells all. 


Diagnostics 
Power-on self testing” 
* 


12 character ses. up to 
132 charactorsZline" protocol | 
Parity checking 9x 9 character matrix" Up te 9600 bits per second 

"ADVANCED FEATURES FOR PERSONAL COMPUTERS 


And an expanding library of software 
programs that meet IBM's demanding 
specifications. 

Programs for business. Education. 
The lab and the home. Programs that make 
the IBM Personal Computer yozr tool for 
modern times. | 


Asynchronous (stiirt/stup ) 


| amd 
| | 
| | 
| | 
| | 
| | 
| | 
| bytes per diskett | 
| | 
| | 
| | 
| | 
| 
| | 
| | 


See for yourself. 


The quality, power and performance 
of the IBM Personal Computer are what 
you'd expect from IBM. The price isn't. 

So stop in and take a look. 

Visit an authorized IBM Personal 
Computer dealer. For a store near you, (or 
for information from IBM about quantity 
purchases) call (800) 447-4700. 
In Illinois, (800) 322-4407 ° 
Hawaii, (800) 447-0890. 


"aor 
& 


The IBM Personal Computer 


Atool dr modern times 


FUCSD p-Systcm is a trademark of the Regents of che University of California. CP/M-86 is a trademark of Digital Research, Inc. 
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betic labels. Some Logo imple- 
mentations have array-handling prim- 
itives.) The simplest elements of lists 
are words. 


local: something that has meaning 
only in the specific context in which it 
is being used. A local variable is one 
whose name has a value only within 
the procedure in which it is defined. 
Most variables used in Logo are local. 
The turtle’s perspective on its turtle- 
moves is also a strictly local one. It 
does not know where it is (with re- 
spect, say, to a globally defined 
origin). In the grand scheme of 
things, it doesn’t need to know where 
it is. It only needs to know how to 
move with respect to itself. “The tur- 
tle can forget about the rest of the 
plane when drawing a circle and deal 
only with the small part of the plane 
that surrounds its current position. 
“By contrast, x? + y? = r? relies on 
a large-scale, global coordinate sys- 
tem to define its properties. And de- 
fining a circle to be the set of points 
equidistant from some fixed point is 


just as global... . The turtle repre- 
sentation does not need to make ref- 
erence to that ‘faraway’ special point, 
the center.” (See Abelson and 
diSessa, page 14.) This local view of 
movement in space is not only easier 
to use for simple mathematical ideas, 
but lends itself quite beautifully to ex- 
tensions into very fancy math; cal- 
culus and limits immediately come to 
mind, See global. 


Logo: not an acronym. Derived from 
the Greek word for “word” or 
“thought.” The name was coined by 
Wallace Feurzeig at Bolt Beranek and 
Newman Inc., one of the collabora- 
tors in the development of the lan- 
guage. 


metaphor: Logo learning makes con- 
siderable use of metaphor and pays 
particular attention to which 
metaphors are chosen. Is a computer 
a tutor, a student, a pair of eye- 
glasses, or a screwdriver? Is a vari- 
able name the name by which we 
refer to a particular value, or the 


INVESTMENT ANALYSIS 
FROM CENTENNIAL 


CENTENNIAL SOFTWARE / 410 17TH ST. SUITE 1375 / DENVER, CO 80202/(303) 595-9193 


STOCK-FOCUS 

Find out how low is low and how high is high. 
Using capital structure and performance data, Stock- 
focus objectively calculates the underlying value of a 
stock. The system was first developed by the manage- 
ment science department of a major money center 
bank, and is now in use by investment advisors, trust 
companies and brokerage houses. On your screen, 
Stock-focus will plot an estimate of lowest value, highest 
value and the current price. You then decide what to 
buy, sell or hold. 


THE FOCUS TECHNIQUE 
FOCUS is CENTENNIAL SOFTWARE's new 
approach to Program Architecture, providing a nat. 
ural interaction between microcomputers and users. 
It provides worksheet style input screens, free access 
to all program segments, and the ability to com- 
COMPUTER 
IBM PC 
Apple (plus) II 
TRS-80 | 


MEMORY-K 
64 


32/48 
32/48 
TRS-80 I 64 


TRS-80 Ill 
ALL PROGRAMS IN DISK BASIC 


32/48 


REAL-FOCUS 

Exhaustively analyze potential real estate invest 
ments using the Wharton School's approach to real 
estate analysis. In minutes you can project profit, costs, 
and IRR for any project over a 10 year period. Real- 
focus accounts for amortization, debt, income, operat- 
ing expenses, taxes, depreciation, and cash flows for 
both after-tax holding and the results of sale. With 
Real-focus you can analyze any potential investment 
from a single building project to a complex time- phased 
planned unit development. 


bine individual results files for portfolio analysis. You 
also receive a usable reference manual, menu helps, 
a program g multiple report formats and spool- 
ing. With our US technique even the most com- 
plex programs are versatile and easy to use. 


REAL-FOCUS 
$179.00 
149.00 
149.00 
179.00 
149.00 


STOCK-FOCUS 
$189.00 
159.00 
159.00 
189.00 
159.00 


IAM is a trademark of IBM. Apple is a trademark of Apple Computer Corp., TAS-80 is a trademark of Tandy Corporation. 


ORDER NOW! FILL IN OR CALL 800-525-2003 (Toll Free) 


PROGRAM NAME COMPUTER MEMORY 


NAME 
ADDRESS 


, ACCOUNT # 
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name of a box in which we find what- 
ever we find? Are procedures little 
folks with specific jobs to do? Are 
robot turtles literate but literal- 
minded pets? It is not that Logo 
learners have particular metaphors 
that are different from those of 
others—some people find the little- 
people model of procedures useful, 
while others find it irritating—but 
that the use of metaphor is such a 
natural part of Logo learning. 


microworlds: as used by Logophiles, 
a microworld is a well-defined, but 
limited, learning environment in 
which interesting things happen and 
in which there are important ideas to 
be learned. A microworld can have 
other microworlds within it. For ex- 
ample, within the microworld of tur- 
tle graphics, one can define a smaller 
microworld consisting of all the de- 
signs that can be drawn with a 
POLYSPI procedure. (See К. W. 
Lawler's "Designing Computer-Based 
Microworlds" on page 138 in this 
issue.) 

The concept of microworlds is 
borrowed from artificial-intelligence 
research. It's very difficult to simulate 
intelligent behavior in general, but by 
restricting our attention to a very 
small area we can begin to find ele- 
ments that can be modeled. Thus, the 
concept of microworlds is a useful 
source of interesting programming 
projects. 

The most famous AI microworld is 
the blocks world, in which the com- 
puter controls a robot arm that can 
manipulate small blocks. You can tell 
the computer things like "Put the red 
block on top of the small green 
block," or ask questions like "Are any 
green blocks under a red block?" This 
is a microworld of the English lan- 
guage (among other things) in that it 
must understand the vocabulary, 
syntax, and semantics of sentences 
pertaining to the moving of blocks. It 
is also a microworld of structural 
stability, in that it must understand 
what physical maneuvers are possible 
with stackable blocks. One cannot, 


| for example, realistically pick up the 


bottom block in a stack of eight with- 
out dropping others. Similarly, one 
can place a pyramidal block on a 


“Only VR Data can offer you a Winchester 
Hard Disk Drive for your IBM Personal Computer... 


... with the same level 
of excellence and k 
state-of-the-art technology 
you'd expect from IBM” 


Warren Rosenkranz, President, VR Data 


We are tremendously impressed with totally compatible Winchester Hard Disk Drive 
the IBM Personal Computer. When we set out and Memory Board, we dedicated ourselves 
to increase its capability with our exclusive, to making the very finest products possible. 


Some very knowledgeable dealers and users 


OTHER QUALITY ERODUCTS EROM VE DATA say we've totally succeeded. See for yourself! 


Winchester Hard Disks Memory Boards with 


6.3 Megabytes Error Correction : ; - i 
9.6 Megabytes 64 Kbytes 192 Kbytes AS with our Winchester Hard Disk Drive, 
19.0 Megabytes 128 Kbytes all our designs are tested, re-tested and 
2x 6.3 Megabytes in The Queue "burned in.” We're so sure of our quality con- 
2x 9.6 Megabytes D-Con Direct connect a ae 
2x 19.0 Megabytes internal modem trol that we offer an unconditional 120 day 
The Echo extended warranty covering full costs of parts 


Winchester Backup 


and labor on all VR Data products. 


Insist on the best. 
Ask for us by name. 


777 Henderson Boulevard N-6 Folcroft, РА 19032 800-345-8102 
MICROCOMPUTER EXCELLENCE SINCE 1972 


| MMSFORTH USERS MANUAL - w/o Appendices 
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FOR TRS-80 MODEL | OR III 
IBM PERSONAL COMPUTER 


MORE SPEED 

10-20 times faster then interpreted BASIC. 

MORE ROOM 

Very compact compiled code plus VIRTUAL MEMORY 
makes your RAM act larger. Variable number of block 
buffers, 31-char,-unique wordnames use only 4 bytes in 
header! 


MORE INSTRUCTIONS 
Ae iis wd commands to its 79-STANDARD-plus instruc- 
tion set 


Far more complete than most Forths: single & double 
prac aon , arrays, String-handling, clock, graphics, (IBM 


ow-res. ду es 16Color or 200-tint display). 
MORE EASE 


Excellent full-screen Editor, structured & modular 
programming 

Word search utility 

THE NOTEPAD letter writer 

Optimized for your TRS-80 or IBM with kenong, repeats, 
upper/lower case display driver, full ASCI 


MORE POWER 

Forth operating system 

Concurrent Interpreter AND compiler 

VIRTUAL I/O for video and printer, disk and tape 
(10-Megabyte hard disk available) 

Full 8080 or 8088 Assembler aboard 

(280 Assembler also available for TRS-80) 
Intermix 35- to 80-track disk drives 

IBM can read, write and run M.3 Disks 

М.З disks can read, write and run M.1 disks 


THE PROFESSIONAL FORTH SYSTEM 
FOR TRS-80 & IBM PC 


(Thousands of systems in use) 


MMSFORTH Disk SyStem (requires 1 disk drive 32K НАМ) 
V2 0 Radio Shack TRS.80 Model i or ili P ‚ $129.95° 
V2.1 18M Personal Computer, (80-col. screen) s. $249.95* 


AND MMS GIVES IT PROFESSIONAL SUPPORT 


Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groups 

Inexpensive upgrades to {atest version 

Programming staff can provide advice, modifications and 
custom programs, to fit YOUR needs 


MMSFORTH UTILITIES DISKETTE: includes FLOATING POINT 
MATH (BASIC ROM routines plus Complex numbers, Rectan- 
gular-Polar cónrdinal&t conversions, Degrees mode, more), 
(TRS-80) a full Forth-style 280 ASSEMBLER) plus a powerful 
CROSS-REFERENCER to list Forth words by biock and line; 
plus all on one diskette {requires MMSFORTH V2.0. 1 drive & 
32K ЯАМ] « » 539.95" 


FORTHCOM: communications package provides RS-232 
driver, dumb terminal mode, transfer of FORTH biocks, and 
host mode to operate a remote TRS-80 (requires MMSFORTH 
V2.0. 1 drive & 32K RAM) ... à " $39.95* 


THE DATAHANDLER: a very sophisticated database manage- 
ment system operable by non. programmers (requires 
MMSFORTH V2.0, 1 drive & 32K RAM) 4 « $59.95* 


FORTHWRITE: fast. powerlul Word Processor wieasy 
keystrokes, Help screens, manual & demo files Ful propor- 
tional witabs, outdenting. Include other blocks, documents & 
keyboard inputs— ideal for form letters (requires MMSFORTH 
V2.0,2dnves & 48K RAM) $175.00" 


MMSFORTH GAMES DISKETTE: real-time graphics & board 
games w/source code, Includes BREAKFORTH, CRASH- 
FORTH, CRYPTOOUOTE, FREEWAY (TRS-80) OTHELLO & 
TICT ACFORTH (requires MMSFORTH V2.0, 1 drive & 32K RAM) 

$39.95* 


Other MMSFORTH products under development 


FORTH BOOKS AVAILABLE 


$17.50" 
STARTING FORTH - best! $15.95* 


THREADED INTERPRETIVE LANGUAGES: advanced, E 
of FORTH interals , $18.95* 


PROGRAM DESIGN & CONSTRUCTION - 
programming, good for Forth 

FORTH -79 STANDARD MANUAL official reference to 
79-STANDARD word Set. etc à 513.95" 


FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1909): A collec- 
tor's item for Forth users and beginners . $4.00* 


е ORDERING INFORMATION: Software prices include 
manuals and require signing of a single computer license for 
one-person support. Describe your Hardware Add $2.00 S/H 
plus $3.00 per MMSFORTH and $1.00 per additionat book; 
Mass. orders add 5% tax. Foreign orders add 20%. UPS COD. 
VISA & М/С accepted; no unpatd purchase orders, please 


Send SASE lor free MMSFORTH information 
Good dealers sougnt 


Get MMSFORTH products from your 
computer dealer or 


MILLER MICROCOMPUTER 
SERVICES (B8) 
61 Lake Shore Road, Natick, MA 01760 
[817] 659-6136 
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IM FORTH 


+ intro. to structured | 
$13.95* 


cube, but not a cube on a pointy 


block. 


object: the naturalness with which 
Logo passes data messages back and 
forth among procedures (see input 
and output), and the ubiquity of an- 
thropomorphic images for those pro- 
cedures, makes the metaphor of ob- 
ject manipulation very appealing for 
what tends to be called data process- 
ing elsewhere. Logo has two kinds of 
data objects, words and lists. (Some 
implementations also provide ar- 
rays.) Though procedures are gen- 
erally known as the active elements in 
a workspace, they can also be manip- 
ulated (created, edited, destroyed, or 
passed back and forth) by other pro- 
cedures, Therefore, Logo's proce- 
dures are also frequently referred to 
as objects, especially when one is re- 
ferring to the contents of the work- 
space. Finally, "object" retains all of 
its conventional meanings in addition 
to the technical sense mentioned 
already. Thus, we speak of proce- 
dures as manipulating objects, 
whether the objects are words printed 
on the screen or turtles doing a dance 
on the floor. 


operation: a Logo procedure that 
computes a value and returns that 
value to the calling procedure. (It is 
analogous to what Pascal calls a func- 
tion.) The value can be any Logo ob- 
ject—a number, word, or list. See 
also command. 


Piaget: Jean Piaget, one of the great 
thinkers of our time, realized the 
value of looking at a wrong answer 
and trying to understand it (see de- 
bugging). He was a keen observer of 
children and recognized that every 
learner (in particular, each infant and 
child) takes an active role in his or her 
own development. For each wrong 
answer a child came up with (e.g., the 
4-year-old stating confidently that 
trees make the wind blow), he asked 
the question: Why that particular 
wrong answer? What is the logic in 
the child's thinking that leads to that 
kind of explanation? 

In this sense, he saw these wrong 
answers not as random movements in 
the absence of the right answer, but 


as the result of bugs in a program that 
does give mostly the right answer. 
The frequent focus of attention on 
Piaget's stages is a bit of a red herring. 
Although he has described these 
stages discretely, it is their contents— 
the form that thinking takes at vari- 
ous developmental levels, the logic of 
it—and not the stages themselves, or 
the age at which they appear, that are 
the real importance of Piaget's 
theory. 

Evidence of the influence of Pia- 
getian thinking (if not each of Piaget's 
specific notions about thinking) per- 
vades the Logo culture. Our interest 
in debugging, the metaphor of ob- 
jects, and the assimilation of com- 
puter technical ideas into familiar 
contexts (e.g., anthropomorphization 
or playing turtle) all reflect that in- 
fluence. 


playing turtle: pretending to be the 
turtle and walking through a turtle- 
graphics procedure as the turtle might 
see it. This process can make fairly 
difficult geometric constructions 
transparent to young children with 
little or no formal training in geom- 
etry. Playing turtle, though, refers as 
much to the thinking through of a 
procedure before programming it as 
to walking through an existing pro- 
cedure. 

By way of example, some 10-year- 
olds were trying to figure out how to 
teach the turtle to makea circle. I sug- 
gested they play turtle. They con- 
cluded that if all they could tell the 
turtle was to go FORWARD and to 
turn, it would have to go just a little 
bit forward, turn a little, go a little bit 
forward again, turn a little again, and 
so on. After one kid had made it 
around the circle (one of the instruc- 
tions was "keep doing that until you 
get back to the beginning"), they were 
convinced they had the right idea. To 
help them with the details, I reminded 
them of the Total Turtle Trip Theo- 
rem and again encouraged them to 
play turtle. They began to reason out 
the details of how much to turn, how 
many times to repeat the process, and 
how big they wanted to make each 
step. 


powerful ideas: Seymour Papert com- 


SPECIAL INTRODUCTORY OFFER! 
WITH CP/M™ OPERATING $ 2.695 


SYSTEM 


A Briefcase Size Computer with Full Size Abilities! 


Standard Features 


[ ] 4 MHZ Z80 PROCESSOR 
J 64K LOW POWER RAM 


J 1.2 MBYTE ON DUAL 
8" FLOPPIES 


[ | COMPACT SIZE: 54"x 19" x 19" 
| LIGHT WEIGHT - ONLY 30 LBS 


[ |] 4 RS-232 SERIAL PORTS | 
[Г] ENVIRONMENTAL PACKAGING This Is Not a Personal Computer! 


THE EXEC-JR IS A TRUE BUSINESS COMPUTER 
[ ] SWITCHING POWER SUPPLY WITH CAPABILITIES TO HANDLE THE TOUGH JOBS. 


SERIAL PORTS CAN BE USED FOR TERMINALS, PRINTERS OR MODEMS. 


Expansion Options 
[ ] 192K BYTE RAM MEMORY 
[ ] MULTI-USER 
[ ] DUAL SIDED DRIVES (2.4 MBYTE) 


[ ] FIXED DISK INTERFACE WITH 11, 
35, OR 70 MBYTE FIXED DISK 


[C] MP/M™ 


Affordable Expansion 


2.4 MBYTE 64K RAM Expansion | 128K RAM Expansion 
ON DUAL SIDED DRIVES FOR A TOTAL OF 128K BYTE FOR A TOTAL OF 192K BYTE 


ONLY $375 ONLY $149 ому $298 


As a closing thought consider this . . . 
Who else offers a small computer with: 


192K BYTE RAM, 2.4 MBYTE on Floppies; 4 Serial Terminal Interfaces, 
Multi-User Capability and CP/M™ Operating System for $3,368. 


CUSTOM COMPUTER SYSTEMS INC. 
AN INNOVATIVE LEADER IN PROCESSING SYSTEMS 


Presented By ; PRICE AND AVAILABILITY SUBJECT TO CHANGE WITHOUT-NOTICE. 
eee a REPRESENTATIVE INQUIRIES WELCOME. 
ide o, tl MP/M AND CP/M ARE TRADEMARKS OF DIGITAL RESEARCH, INC. 


7250 COMMERCE CIRCLE EAST + FRIDLEY, MINNESOTA 55432 * PHONE (612) 574-9493 


Chances аге, 
you've already purchased 
two-thirds of our digital, 
programmable 

oscilloscope. 
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Apple il, Appie It Pius, Disk й and Silentype are trademarks of Apple Computers, Inc. Epson MX-80 ts а trademark of Epson America, inc. 


In a word, the Model 85 
ascope™ is a dual channel, DC 
to 50 MHz, fully programmable, 
digital memory oscilloscope de- 
signed to operate with any Apple 
I" or Apple I Plus™ equipped 
with Disk Il™ and display, 48K 
memory and DOS 3.3. 

But don't let aScope's re- 
markably low price deceive you. 
Because in about 80 percent of 
all design or test applications 
where this sort of instrument 
would be used, aScope will per- 
form Бы with systems in the 
Ф15,000+ category. (Something 
we feel comfortable saying, hav- 
ing spent a number of years 
working in research and devel- 
opment for one of the world's 
leading suppliers of those 
$15,000 instruments.) 

Stil, we recognize it's a 
somewhat extraordinary promise. 


ac? : 


ingle k 
operations menu. All Sub-menus 
provide complete prompting, 


So, perhaps before telling you what 
а5соре can do, we ought to tell you 
how it does it so inexpensively. 

Essentially what we've done is depart 
radically from the existing instrumentation 
architecture upon which all currently avail- 
able digital programmable oscilloscope 
systems are dependent. It simply doesn't 
make sense to combine a stand-alone 


Bandwidth: DC to > 50 MHz equivalent time 
digitizing ( - 3dB) DC to > 10 KHz resolvable 
with real-time digitizing ( - 3dB) 

Resolution: 8 bits (1 part in 256) 


Range: 10ns/division to 20s/division 
sensitivity: SmV/division to 5V/division 
Input Impedence: 1M0. and 20pF 


programmable oscilloscope with a con- 
troller when to a great extent the micro- 
computer circuitry and capabilities of one 
are already available in the other. So we 
didn't combine, we integrated. Making the 
aScope a peripheral part of the computer: 
Supplying only what was necessary to 
make the computer a high-performance 
instrument. An instrument capable of 
things until now assumed impossible for 
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disk into Channel 9 for comparison 
with active signal on Сһаппе| 1. 


i 
* 
* 
p 


Cross-cursór indicates point — 
where aScope™ digital-voltmeter 
(DVM) is calculating waveform 
voltage for display at bottom of 


screen. 


IM near its price. 
ings like what, you wonder? 

Well naturally, since aScope is fully pro- 
rammable you may configure a setup, de- 
nethe sis of the pal data you 

desire and produce an end result display in 
whatever form is most productive. Many 
ies performed routines are already 
part of aScope's software. However, be- 
cause no two engineers' needs are exactly 
the same, the system's architecture was 
designed to accommodate considerable 
user modification via co-resident BASIC or 
assembly language programs. 

In addition, aScope will average 
waveforms. Store a waveform on disk in 
binary or text form. Store instrument con- 
trol settings for future automated setup. 

Or load and display reference waveforms. 
aScope is also equipped to deliver 

waveform voltage readings utilizing a 

cursor-controlled digital voltmeter. And 

to generate hard copies via an Epson 

-80™ or Silentype™ printer. | 

opace permitting, we could go on about 

the menu-driven commands and other 

user-sensitive features we've built into this 


Now for *995 you can have the rest. 


system. But frankly, we suspect 
you are probably as intrigued 

as you could be on the basis of 
one advertisement. 

So we'll proceed with a few 
action recommendations de- 
signed to accommodate anyone 
from the casually curious to the 
virtually convinced. 

First, you should cal 800- 
547-4445, That will provide you 
with an aScope data sheet and 
an opportunity to determine 
whether you'd like to invest $10 
in Our comprehensive aScope 
demonstration disk. 

Or simply yield to your initial 
impulse and order the 25m 
15 in the knowledge that 
(a) you may use the system for 
fifteen days, and if not satisfied, 
return it, and b) NWIS system 
engineers stand ready to assist 
you with any questions you may 


example 


ca-res dent редат; 

this case designed to plot an " 
amplitude response curve for an 

active filter. 


have regarding aScope capabilities and 


Ыы | | 
e $995 Model 85 aScope. We admit 
the performance it delivers for the money 
is so remarkable, it may initially strike you 
as unbelievable. However, when you recall 
all the breakthrough products this industry 
has seen over the last decade, sounding 
unbelievable at first is practically a tradition. 


NORTHWEST 
INSTRUMENT 
SYSTEMS, INC. 


P.O. Box 1309 
Beaverton, Oregon 


pares the Total Turtle Trip Theorem 
to “its Euclidean counterpart: (at least 
in the context of Logo computers), 
the Total Turtle Trip Theorem is 
more powerful: The child can actual- 
ly use it. Second, it is more general: It 
applies to squares and curves as well 
as to triangles. Third, it is more in- 
telligible: Its proof is easy to grasp. 
And it is more personal: You can 
‘walk it through,’ and it is a model for 
the general habit of relating mathe- 
matics to personal knowledge.” (See 
Papert, page 76.) An idea that can be 
used in a variety of personally mean- 
ingful contexts, that can be thought 
through, and that is a model for clear 
thinking is certainly powerful. Other 
powerful ideas are state, recursion, 
and subproceduralization. 


primitives: the built-in procedures of 
Logo. Since Logo encourages pro- 
grammers to build their own proce- 
dures as chunks of larger projects, it 
is useful to have a term to refer to the 
indivisible chunks that Logo provides 
initially. 


ВҮТЕМРІТЕР 
DAISY WHEEL PRINTER 


LETTER QUALITY PRINTER AND TYPEWRITER 
IN ONE PACKAGE 


The BYTEWRITER is a new Olivetti Praxis 30 electronic typewriter 
with a micro-processor controlled driver added internally. 


FEATURES 


problem solving: a skill that is at the 
core of Logo’s “curriculum.” Most 
traditional math instruction is about 
already-solved problems; the student 
memorizes someone else's techniques. 
Only recently have people under- 
stood that real mathematicians do 
something very different; they don't 
just study old problems, they solve 
new ones, Professor George Polya at 
Stanford University has been a 
pioneer in studying the techniques 
that good mathematicians bring to 
bear on new problems. Many ideas 
that are part of the Logo program: 
ming style parallel Polya's mathe- 
matical ideas. Most important, the 
use of procedures as building blocks 
for more complex procedures (as op- 
posed to writing one huge program 
without a layered structure) parallels 
Polya's strategy of dividing a large 
problem into smaller pieces. 


procedures: the conceptual building 
blocks of Logo programs. Logo users 
start with a vocabulary of primitive 
(built-in) procedures, and use them to 
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teach Logo new vocabulary that can 
then be used in all the ways that prim- 
itives are used. 


program: the Logo use of "program" 
is much more like the television use of 
it than of the usual computer use. À 
program is the whole show and may 
consist of a host of songs and dances, 
skits, acts, and routines, (But the 
word “routine” is not routinely used 
by Logophiles to mean a part of a 
computer program.) A person writes 
procedures. The top-level procedure 
runs a program that may be quite 
simple or may involve the use of 
several subprocedures 1f it makes use 
of subprocedures, this top-level pro- 
cedure may be reterred to as а super- 
procedure. 


programming: consider the following 
metaphors fur programuning: teach- 
ing turtle a new word; communicat- 
ing with the turtle: translating trom 
English to French ог Logo: oi being 
fluent enough in a language to express 
oneself easily. 


prosthetic: one metaphor for the 
computer. As an artificial arm may 
help an amputee manipulate objects, 
so may an artificial piano player help 
one manipulate music. Because it is a 
versatile tool it can provide access to 
a large variety of inaccessible spaces 
and activities. [he computer's use in 
musical composition and perfor- 
mance, graphics production (e.g., the 
special effects in a slew of recent 
television advertisements and in 
movies like Star Wars), and other 
areas are all extensions of human 
abilities—but extensions without 
which we are severely disabled in 
areas we now take for granted. It is 
merely a sociological and technolog- 
ical artifact that we regard as hand- 
icapped people who lack certain other 
abilities we take for granted. (For 
more on computers as aids to com- 
munication and autonomy for special 
education or rehabilitation, see 
Special Technology for Special 
Children.) 


QWERTY phenomenon: Papert uses 
this term to refer to traditions that dig 


POPULAR — 
COMPUT ING is making 


computing more popular... 
and simple ...and enjoyable! 
Month after month after month. 


Here it is) A magazine that provides the 
computer news, how-to's, and feature 
articles necessary for you to keep abreast 
of how computers do, and will, affect 
your work and your play. Best of all, it’s 
delivered in plain language, without 
technical razzmatazz and jargon. EAN Le 

POPULAR COMPUTING is so excit- fg 
ing, so important, so informative, that ж 
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reviews, special news briefs, and с CL M Y. 
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contributors (like Isaac Asimov). Ш «229 

POPULAR COMPUTING isa MES A 
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themselves in after their original pur- 
pose, presumably a good one, has be- 
come obsolete. The name derives 
from the six top left-hand letters on a 
standard typewriter keyboard, This 
arrangement of keys was chosen to 
slow down a typist so that the early 
manual typewriters would not readily 
jam. Attempts to convert to a more 
optimal arrangement of keys have 
routinely failed as people were used 
to doing things the old way. So, too, 
much of the curriculum survives 
primarily because it is familiar and 
not because it makes much current 
sense. 


recursion: a recursive definition de- 
fines a procedure or function in terms 
of itself. For example, a recursive 
definition of "factorial" states that 
O!=1 and that n! = n«(n—1)! (See 
recursion.) A Logo program based on 
this definition might look like this: 


TO FACTORIAL :N 
IF:N = О OUTPUT 1 
OUTPUT :N « FACTORIAL (:N — 1) 


Investigate Robotics kp | 
RHINC XI 
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$2400 


as large industrial robots 


e Usewithany RS-232C computer 
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construction 

e Six powerful DC Servo gear 
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e Digital choppers on all axes 

• Controller card with Intel® 8748 
CPU 

* Built-in self test program 
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* Lift: 16 oz. atextension 
"Hands-on-Introduction to 

ROBOTICS, The Manual for 

XR-1" may be purchased 

separately @ $20.00 ea. p.p. 
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A nonrecursive definition might say 
something like: 


n! = n«(n—1)«(n—2)«(n—3)« 
‚..*3*2+*1]. 


(Compare the structures by writing 
the latter in BASIC.) Both definitions 
and programs work, of course, but 
which definition one chooses affects 
how one programs. In the case of 
"factorial," both definitions are easy 
to implement, but sometimes recur- 
sion is the only way. For more on 
recursion, see the section of Brian 
Harvey's article on page 166 in this 
issue of BYTE. 


sentence: in Logo, a sentence is a list 
of words. Logo provides tools to 
manipulate the words of a sentence. 
In most programming languages, one 
uses character strings instead of sen- 
tences; an English sentence becomes 
simply a bunch of symbols, some of 
which are letters and some of which 
are spaces. But those computer lan- 
guages don't help the programmer 
divide this uniform character string 


= 
Immediate delivery. Shipped F.O.B. 
Champaign, IL (IL residents please 
add 595 sales tax) Price & 
specifications may be altered 
without notice. 

Dealer/Rep. inquiries invited. 


Sandhu Machine Design, Inc., Dept. B-1 
308 S. State, Champaign, IL 61820 
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into words. Logo's approach is an ex- 
ample of the microworld influence in 
programming. 


sprite: animation of graphics has long 
been a high priority in Logo im- 
plementations, but only recently have 
small computers gained the power to 
handle animations well (except, of 
course, for animations written effi- 
ciently in assembly language). Sprites 
may be thought of as screen objects 
with a defined appearance (color, 
shape, size, etc.) and a velocity. Both 
of these can be changed according to 
the wishes of the programmer. They 
"live" on different layers of the 
screen, as if they are on plastic 
overlays. Thus, a sprite defined as a 
picture of an elephant may roam 
through a forest of trees, passing 
behind some and in front of others. 
The Logo programmer does not have 
to attend to the hiding of lines when 
one sprite is partially occluded by 
another—that is handled automat- 
ically. In this way, complex anima- 
tions involving three-dimensional in- 
teractions of several screen objects 
can be as simple as drawing the ob- 
jects and instructing each on how it 
should move. 


state: the relevant properties of some- 
thing. For example, the state of the 
turtle includes its position and the 
direction in which it's pointing, but 
doesn't include any of its past history 
(such as the distance it has traveled). 
The criterion of relevance here is that 
the turtle's future behavior, in re- 
sponse to some Logo program, de- 
pends only on its current state and 
not on its past. (Of course, the turtle's 
state does reflect where it has been, 
but tells only part of the history and 
not all of it.) The isolation of only the 
important aspects of a situation is a 
valuable debugging tool. 


subprocedures: Logo encourages stu- 
dents to deal with large problems by 
dividing them into subprocedures. In 
a "long, featureless set of instructions 
it is hard to see and trap a bug. By 
working with small parts, however, 
bugs can be confined and more easily 
trapped, figured out." (See Papert, 
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Apple II, II Plus: software and cable for 
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page 102.) Logo's subprocedures are 
more than what one sees in carefully 
subroutinized BASIC. They become 
extensions to the language and can 
have meaningful names (see powerful 
ideas). For more on the distinction 
between subroutines and subproce- 
dures, see the section of Brian 
Harvey's article on page 163 in this 
issue of BYTE. 


teaching: what a person does to a 
computer. See learning. 


Total Turtle Trip Theorem: when a 
turtle wanders over a path and ends 
up heading in the same direction as 
when it started, its total turning is an 
integer multiple of 360 degrees. Some 
special cases follow. If it wanders 
over a simple closed curve (a closed 
path that does not cross itself, like a 
polygon, a circle, or the outline of a 
pond), it turns through exactly 360 
degrees. To figure out how much to 
turn at each point of a five-pointed 


star, play turtle (remember to end up 


heading the same way you started). 
How many full rotations do you 
make while walking over the star 
shape? (Two.) Therefore, you have 
turned 2*360 degrees in all. How 
much at each corner? (A fifth of that.) 
Repeating [FORWARD 100 LEFT 200] 
enough times makes another kind of 
star. How many points does it have? 
What about the star made by turning 
80 degrees at each corner? See also 
turtle geometry. 


turtle: (1) a computer-controlled 
robot that has position and heading, 
each of which can be changed inde- 
pendently of the other. It is signifi- 
cant that these two components of the 
turtles state are independent. Cars 
and trucks (and their remote-control 
toy versions) do not have indepen- 
dent control of heading and motion. 
Their inability to make sharp corners 
(no matter how good the turning 
radius) limits their usefulness in ar- 
tistic and mathematical realms. Also, 
because the interaction. complicates 
thinking about their behavior, it is 
difficult to write programs to control 
them in any realms; (2) a graphic rep- 
resentation (typically, a pointy isos- 
celes triangle) of such a physical 


robot; (3) a creature that lots of peo- 
ple love even though the beast rarely 
does anything in anyone's presence. 


turtle geometry: a genuinely new 
mathematics based on turtle move- 
ments. It emphasizes transformations 
in local space rather than relation- 
ships to a fixed global referent. See 
local, Total Turtle Trip Theorem, 
and playing turtle in this glossary. 
For more about the mathematics at a 
college or advanced high school level, 
see Abelson and diSessa's book. 


turtle graphics: the graphics you 
know and love—the graphics com- 
mand system that has crept into 
several other computer languages 
(I've seen it in some Pascal implemen- 
tations and even a version of BASIC) 
originated with Logo. See FORWARD, 
Logo, and turtle. 


word: the simplest form in which 
Logo stores data, a word is an un- 
broken string of characters (typically 
alphanumerics, but capable of being 
constructed to contain any characters 
including spaces or control charac- 
ters, when that is desired). Words can 
be concatenated into larger words, 
dissected into parts, and used as ele- 
ments of lists. Numbers, single char- 
acters, and character strings are all 
treated as words by Logo. 


workspace: a Logo workspace may 
be thought of quite concretely as if it 
were a kitchen, basement, or art- 
studio workspace: a place where one 
can set out one’s materials and begin 
to work. The Logo workspace con- 
tains all the procedures and data ob- 
jects the programmer is currently 
using, which can be saved in whole or 
in part on files for use at a later date. 
Retrieving the contents of a file places 
its contents into the workspace, as 
does defining a new procedure or 
data object. Pictures or text that are 
on the screen are not part of the com- 
puter’s internal workspace any more 
than pictures drawn by a robot turtle 
on the floor are part of that work- 
space. (Nevertheless, many imple- 
mentations of Logo make it possible 
to save screen graphics on a file and 
retrieve that file to the screen.) m™ 
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meric processing and I/O handling capability. 
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When you need mini-computer performance 
at micro-computer prices, the Lightning One 
should be your choice. Benchmarks available. 


Prices Start аї................... $395.00 
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Lomas Data Products offers the following fine 
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controller host interface ..... A & T, $325.00 
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floppy drives, digital data separator for adjust- 
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For 16 bit computing on the S100 bus, 
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D LDP128/256K Dynamic RAM 

An advanced dynamic RAM with static like 

performance. An ideal choice for large mem- 

ory configurations where cost is an important 

consideration. No DMA, or reset restrictions 
.... А & T, 128K $795.00, 256K $1395.00 


О LDP88 8088 CPU Board 

Ideal for inexpensive systems requiring the pro- 
cessing power of a 16 bit instruction set. The 
LDP88 has up to 8K of on-board EPROM, 1K 
bytes of RAM, | serial RS232 port, 9 vectored 
interrupts, 5 MHz operation. Useable as a single 


board 8088 processor ....... A & T, $349.95 
Software Available 

[] CP/M-86* 

Full track buffered BIOS, memory disk support, 

double density format ............. $300.00 

[] MP/M-86* 


Full MP/M-86 implementation, hard disk and 
floppy disk support, plus memory drive. 1, 2 and 
5 user configurations. 


O MS-DOS** 
The IBM Personal Computer operating system, 
includes macro assembler .......... $250.00 


O Other software: 
BASIC86, BASCOM86, FORTRANS6, C, 
FORTH. 


"CP/M-86 © MP/M-86 trademark of Digital Research. 
MS-DOS trademark of Microw ft. 
Lightning One trademark of Lamas Data Produs, Inc. 


Dealer and O.E.M. inquiries invited. 


LOMAS DATA PRODUCTS, INC. 


729 Farm Road, Marlboro, Massachusetts 01752 1 Telephone: 617-481-2822 
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Logo for the Apple II, 
the TI-99/4A, and 
the TRS-80 Color Computer 


Each version 


Of all the languages we have 
covered in our annual August lan- 
guage issues, Logo is the only one you 
could probably find in computer 
stores along with the corresponding 
issue of BYTE. Versions of APL, 
Pascal, LISP, and FORTH have be- 
come available in the time since those 
language issues were published (we're 
still waiting for Smalltalk), but Logo 


At a Glance 


Name 
Apple Logo 


Type 
Programming language 


Distributor 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
[408] 996-1010 


Manufacturer 

Logo Computer Systems Inc. 
222 Brunswick Blvd. 

Pointe Claire, Quebec 
Canada H9R 1A6 

(514) 694-2885 


Price 
$175 


Authors 

Jim Davis, Gary Drescher, Ed Hardebeck, 
Stephen Hain, Tom Polucci, Brian Silver- 
man, and other members of the LCS! staff 
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of Logo suits a particular audience. 


Gregg Williams 


Senior Editor 


is available now. Better still, the ver- 
sions of Logo available now are prob- 
ably better implementations than 
were their counterparts when they 
came out. 

In this article I will compare four 
versions of Logo: ТЇ Logo for the 
Texas Instruments TI-99/4 and TI- 
99/4A and Apple Logo, Krell Logo, 
and Terrapin Logo, all for the Apple 


Format 
54-inch floppy disk 


Language Used 
6502 machine language 


Computer Needed 
Apple Л or Apple I! Plus with a 16K-byte 
memory card 


Software Included 
Two Logo disks (copy protected) 


Documentation 

Apple Logo: An Introduction to Program- 

ming through Turtle Graphics, 153 pages: 
Apple Logo: Reference Manual, 186 pages 


Audience 
Anyone interested in Logo 


II and Apple II Plus computers. A 
fifth version of Logo, Color Logo 
from Radio Shack for the TRS-80 
Color Computer, was released just as 
| finished writing this article. It is 
reviewed separately in the text box on 
page 247. For the sake of convenience 
throughout this article, TI-99/4A will 
also refer to the TI-99/4, and Apple II 
will refer to both that and the Apple 
II Plus. And because Terrapin and 
Krell Logos are basically the same im- 
plementation, I will usually refer to 
them both at the same time as Ter- 
rapin/Krell. I will review the prod- 
ucts in alphabetical order. 


Common Features 

| won't presume to write any kind 
of tutorial on elementary Logo pro- 
gramming (for that, see the other 
Logo articles in this issue), but I 
thought I'd start this review by look- 
ing at some of the features common 
to Apple, Terrapin/Krell, and TI 
Logo. 

The cornerstone of Logo is the con- 
cept of the turtle, The turtle is a 
triangular object on the video display 
that can be given simple commands 
(like FORWARD 50, PENUP, RIGHT 
90). Since it carries a "pen" that can 
draw lines when in PENDOWN mode, 
commands given to the turtle result in 
line drawings on the video display. 
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| The impressive new NEC dot matrix printer, Parallel interface, 100 cps, 2K buffer, pin or friction 
| feed. Stunning performance and versatility in the hottest new peripheral of the year. 


Peripherals from NEC can make almost any computer system better. 


Owners of Apple®, Radio Shack®, Atari®, IBM®, and many other personal 
computers will find their equipment to be compatible with NEC's 

famous monitors, as well as our highly-featured new PC-8023A dot matrix 
printer. [Some configurations may require a different interface.] 


Ask your dealer for a demonstration. 


Productivity 
at your fingertips 


NEC 


NEC Home Electronics (USA) 


Personal Computer Division 
1401 Estes Avenue 
Elk Grove Village, IL 60007 


How to mak 
work like a 


First, neatly cut out the “370” label. 

Now, when nobody’s looking, non- 
chalantly tape it to your terminal, just under the 
"ІВМ; as if it really belonged there. 

Then wait for your chance and quickly 

slip a BASE II™ disk into 
your main drive. 

That’s it. 

Your IBM Personal 

Computer is now ready to 
run a relational database 
system, the kind that IBM 
put on their mainframes last year. 
And you're ready with more data han- 
dling power than you would have dreamed 


possible before dBASE II. 


You'll wonder how you managed without it. 


You'll find that dBASE II, because it's a 
relational database management system (DBMS), 
starts where file handling programs leave off. 

dBASE II handles multiple databases 
and simplifies everything from accounting to 
department staffing to monitoring rainfall on 
the Upper Volta. 

With a word or two, you CREATE data- 
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 


entire databases. Organize months worth of data You can do automatic calculations on 

in minutes with the built-in REPORT. Do sub- fields, records and databases, accurate to 10 digits. 

field and multi-field searches, then DISPLAY And you can use dBASE II interactively 

some or all of the data for any condition you for answers right now. Or save your instruc- 

want to apply. tions, then repeat everything with two words: 
And you've just begun to tap the power DO Manhours, DO ProjectX, DO whatever 

of dBASE II. has to be done. 

Easy to look at, easy to use. Use dBASE II to help make your choice: 
Input screens and output forms couldn't If you've got a 96k IBM PC, send us 

be easier — just "paint" your format on the CRT $700 and we'll send you a copy of dBASE II to 

and what you see is what you'll get. use free for 30 days. 
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> your 1 ICTO 
mainframe. 


Instead of just poring over a manual, run 
it and make sure that it does what you need done. 
Then if you find it isn’t right for you, S on- a е 
send it back and we'll return your money, по 
questions asked. 
But if you do that, you'll have to remove 
that label. Because nothing short of a mainframe 
works like dBASE II. 
Call (213) 204-5570 today or drop by 
your local computer store for the rest of the story. 
Ashton-Tate, 9929 Jefferson Blvd., PE 
Culver City, CA 90230. CP/M is a registered trademark of Digital Research 
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Apple Logo and the P6A Problem 

In an unusual combination of circum- 
stances, Apple Logo may not work on 
your Apple. Here's why, and here's 
what you can do about it. 

When the Apple Language System 
with Apple Pascal was first introduced, 
everyone had to replace the P5 and P6 
ROMs (read-only memory chips) on 
their Apple disk-controller cards with 
the new P5A and P6A ROMs (this 15 
what allows the Apple disk to store in- 
formation in the denser 16-sector for- 
mat), There was actually a bug in the 
P6A ROM so small that no software ran 
incorrectly because of it. Apple started 
supplying the corrected P6A and didn't 
worry about the few people who had 
the older P6A ROM. This was a reason- 
able thing to do since the change didn't 
make any difference, right? 


(Terrapin Inc. also sells an actual 
robot turtle that can be controlled 
from the Apple II and Terrapin 
Logo—it’s a two-wheeled object 
about half the size of a basketball, 


Wrong. Some two years later, the 
company that did the copy-protection 
scheme for Apple Logo found that the 
protected Logo disk wouldn't boot on 
some Apples. It eventually discovered 
that the bug in the older P6A ROM was 
the culprit. 

When Apple Computer Inc. was told, 
it decided to solve the problem by in- 
structing all its authorized dealers to 
give, free of charge, a P6A ROM to 
anyone who can prove he has an Apple 
disk drive. (The easiest way to prove 
that is to take the disk-controller card in 
to the dealer.) Dealers will be reim- 
bursed by Apple, so they should be glad 
to give you the P6A ROM even if you 
didn't buy your computer there. If you 
have any trouble doing this, contact 
Apple Computer Inc. at (408) 996-1010. 


and it can draw on large sheets of 
paper placed under it.) 
Terrapin/Krell and Apple Logo use 
the Apple high-resolution graphics 
screen to display the turtle and its 


drawings. Both can draw in the six 
Apple II colors (black, white, green, 
violet, orange, and blue) and in a 
"color" called "reverse," which 
reverses the part of the high-resolu- 
tion screen it passes over according to 
a fixed set of rules known to most Ap- 
ple users. The Apple Logo turtle can 
also be given an erasing pen that 
draws in the color of the video-dis- 
play background. Because the Apple 
II maintains separate text and 
graphics screens, you can switch be- 
tween the two at any time with con- 
trol keys that display text only, split 
text and graphics, and graphics only 
(the keys used are different for the 
two Apple Logos, but they perform 
the same function). An example of a 
program that uses turtle graphics is 
given in listing 1; the drawing it pro- 
duces is shown in photo 1. 

The TI turtle is, in contrast, rather 
limited in that its implementation 
restricts the amount of drawing it can 
do before it "runs out of ink." The TI- 
99/4A does not have a graphics mode 


NEW! Lowest Prices Anywhere... 


SMITH 
CORONA 
—TP1 


3:639. 


LETTER QUALITY 


ELECTRONIC TEXT PRINTER 


An advanced microprocessor controlled daisy wheel 
printer — Fully formed letter quality printing — 
Speed —120 words per minute — Simple — Reliable 
— User "friendly" operator controls — Available with 
parallel or serial data interface — 10 or 12 characters 
per inch -- Six fonts for each pitch — Handles single 
sheets or continuous forms up to 5 parts — Tractor 
optional — Noise level — 63 dB or better — 117 VAC 


or 240 VAC — 50/60 Hz. 


IBM PCINTERNAL 


FLOPPY 
DRIVES 


5249, 


ONE SIDED 160-K 


SOFTWARE 
COMPATIBLE WITH 


IBM PC-DOS 


Also Available 2 sided 320-K 


. . $329.00. Tested, assembled, burned- 
in and re-tested before shipping. Ask 
about our external drives. 


To Order, Write . . . or Call Toll Free: 800-523-1 449. in PA 215 644-6341 


Terms of sale: bank wire transfer. certified or cashier s check. or 
Please include telephone number with order PA 
residenis add 6". sales tax Advertised price is for pre-paid orders 
Pree subject to change wilhout notice 


money order 


FOB shipping point 
Manulacturec s watranly only 
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SPECTRA MARKETING 


600 Swedesford Rd. 


Berwyn, PA 19312 
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rd disk P | 


E \& Rom 
the incredible Super20,  . ИЕ 
featuring 19 megabytes of 
hard disk storage in a. ЗУ 

` hard disk. It's offered at a. 
list price of $7695, the best 
price/performance ratio in 
the industry. 

And now the SuperFive 
and SuperTen are even more 
affordable, with a suggested 
list price of only $5995 for 
the SuperFive and $6995 for 
the SuperTen. Microsoft 
Basic BO is included. 

. CMC's SuperFive, Super- 
Ten and Super20 support 
wide applications under 
their standard CP/M 
operating system with unex- 
celled system utilities. 


- Fm Jn 


M zs D © 
ис і ЕНЕ Hab Stamens 
2 En a nole gy a A T ё, ш 
lable, 
anis ШЫ e offer it in dif- - 
3p: Meier: like 6.4, — 


8: па 19 megabytes, with - 
| a ОЬ of 350 ог 700 Kb 


There's a variety of compati- 
ble software including Basic 
compiler, Fortran, Cobol, . 
Pascal and РІЛ 80. Applica- 
tions software, too, like 
dBasell, Accounting Plus, 
Wordstar and other Micro- 
pro products. 

As an integrated system, 
CMC’s SuperSystems pro- 
vide both data processing 
and word processing capa- . 


bilities to meet the needs of 
a small business or a large 
corporation. Our systems 
are already part of Fortune 
500 companies, and small 
businesses, too, speeding 
up information processing. 

CMC’s SuperSystems 
communicate with other 
systems, too, with optional 
software. 

CMC didn't stop there. 


. floppy backup. | 
Then, we offer options in- 
cluding 220v, 50hz for inter- 


. national markets. 


_ CMC then offers a 
module swap program in 
the unlikely event you'd ever 
need it to get back up and 
running — rapidly. And third 
party maintenance service 
nationwide, soon available 
in Canada. 

Finally, CMC offers its 
SuperSystems with two 
RS232C ports, 64k RAM, 
two Z-80 processors 
operating at 4 MHz, a 
screen format of 25 lines x 
80 characters, fuil ASCII 
keyboard and numeric key- 
pad and cursor controls, 
graphics capability, reverse 
video, lower case 
descenders, and a battery- 
operated real time clock. 
Floppy disk versions also 
available. 


CIVIC INTERNATIONAL 


A Division of Computer Marketing Corporation 
11058 Main * Suite 220 * Bellevue, WA 98004 e Phone (206) 453-9777 * Telex: 152556 SEATAC 
` Call Toll-Free 1-800-426-2963 


For information or to buy your SuperSystem, see your local CMC dealer today or contact: 


Diversified Data 
8043 W. 82nd 


Compu Data 
1 Bala Cynwyd Ptaza 


Input SRL 
Chile 1830 


Featherbed (Pty.) Ltd. 
415 Commissioner St. 


Software Control 
2101 М. Aurelius Rd. 


Dialog Computer Treuhan 
Seeburgstrasse 18 


Bala Cynwyd, PA 19004 Indianapolis, IN 46278 1227 Buenos Aires, Argentina 1st Floor 6002 Luzern Holt. MI 48842 
(215) 667-6843 (317) 253-5878 Telex: 9191 FINCO Johannesburg, S.A. Switzerland (517) 694.4142 
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Telex: 80310 S.A. 


Big sale 


on K's! 
16K ...$149.95 


32K...$199.95 
48K... $249.95 
64K... $299.95 


Т 
New JAWS-IB 
The Ultrabyte Memory Board 
Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost saving матов, Butdon'tbe 


surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 


ONE CHIP DOES IT ALL 

Jawe is the Rolls-Royce of all the $100 dynamic 
oards. Its heart is Intel's single chip 64K dynamic 

RAM controller. Eliminates high-current logic parts 

.. delay lines... massive heat sinks . . . unreliable 

trick circuits. JAWS-IB solves all these problems. 

LOOK WHAT JAWS-IB OFFERS YOU 


Hidden refresh. . . fast performance . . . low power 


consumption ,.. latched data outputs ... 200 NS 
4116 RAM's ... on-board crystal ... RAM Jumper 
selectable on 8K boundaries . . . fully socketed . . . 


solder mask on both sides of board. . . phantom line 

. . designed for 8080, 8085, and 280 bus signals... 
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 


(0-DAY MONEY-BACK TRIAL: Try a fully wired 
and tested board for 10 days —Ihen either keep 
ii, и Il for kit, or simply return И in working 
con 


в Continental U.S.A. Credit Card Buyers Outside Connecticut : 
:TO ORDER CALL TOLL FREE 800-243-7428 = 


= From Connecticut Or For Assistance: - 
a (203) 354-9375 ч 
; s Please send the items checked below: - 
a JAWS-IB kit: р 
د‎ dec OPER $149.95* ! 
РРНК жаз $199.95* ш 
За Gian iu dey S $249.95* 1 
ЦЕ БАК M .. $299.95* 3 
:JAWS- IB Fully Assembled, vVired & Tested: з 
оаа оаа ee не ЖОЙ $179. 95* а 
de ек РОО е $239.95* " 
mm зуусу деа tate ове ыкка ЕЕ $299.95" в 
al] БАК: eg eee E ere а Cu $359.95" в 


"D EXPANSION KIT, 16K RAM Module, до expand: 
z JAWS-IB in 16K blocks up to 64K. $59 

u “All prices plus $2 postage ond insurance ($4.00 aid 
» Connecticut residents acid sales tax. 


. 

=T otal enclosed: $ 
aL] Personal Check O Money Order or Cashier's Check 
FO VISA Û Master Card (Bank No. ) 


Exp. Date 


[| 
BAcct. No, 


El 
п Signature 


a State سے‎ NES. Á—Á— 


D NETRONICS R&D Ltd. 


333 Litchfield Road, New Milford, CT 067768 
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Listing 1: A set of Logo procedures using turtle graphics. The main procedure, called 
4.BUGS, traces a figure from recreational mathematics: four bugs that, starting in the 
corners of a square, move in the direction of the bug clockwise to them (as illustrated on 
our cover). This version is in Apple Logo. The resulting drawing is shown in photo 1. 


ш MOVEBUG :N 

[] 

[THIS MOVES BUG IN TOWARD THE NEXT BUG CLOCKWISE] 
[FROM BUG N. IT ALSO DRAWS A LINE FROM] 

[THE BUG'S STARTING CORNER TO ITS CURRENT] 
[POSITION TO ADD COLOR TO THE DRAWING] 

[] 

(LOCAL "BUG.N "BUG.M "CORNER.N) 

MAKE "BUG.N (WORD "BUG :N) 

SETPC :N + 1 

ل 

; [PUT TURTLE TO CURRENT BUG POSITION] 

PENUP 

SETPOS LIST (GPROP :BUG.N "XVAL) (GPROP :BUG.N “YVAL) 
PENDOWN ! 


=e ъа аф RA шуа 


; D 

: [POINT TURTLE TOWARD NEXT BUG'S PRESENT POSITION] 
MAKE “M (:N + 1) 

IF:M» 4 [MAKE "M 1] 

MAKE “BUG.M (WORD “BUG :M) 

SETHEADING TOWARDS LIST (GPROP :BUG.M “XVAL) (GPROP :BUG.M “YVAL) 
7 all 

: [MOVE TURTLE AND RECORD NEW POSITION AS] 
+ [BELONGING TO BUG Nj 

FORWARD :LEN ; [LEN IS A GLOBAL VARIABLE] 
PPROP :BUG.N "XVAL XCOR 

PPROP :BUG.N "YVAL YCOR 


; 3H 

: [MOVE TURTLE TO STARTING CORNER, DRAWING LINE] 

MAKE "CORNER.N (WORD "CORNER :N) 

SETPOS LIST (GPROP :CORNER.N "XVAL) (GPROP :CORNER.N "YVAL) 
END 


TO BIGSO :SZ 


[THIS DRAWS A SQUARE OF LENGTH :SZ WITH THE] 
[CURRENT TURTLE POSITION AS CENTER. AT THE 
[END, THE TURTLE'S POSITION IS UNCHANGED,] 
[BUT THE PEN IS DOWN] 


"f ча 44 DE St Bt 


HALFSQ :52 / 2 

PENDOWN 

REPEAT 4 [FORWARD :SZ RIGHT 90] 
PENUP 

HALFSQ :SZ / 2 

PENDOWN 

ا 

END 


TO HALFSO :SZ 
: THIS DRAWS TWO SIDES OF A SQUARE -- THE PEN] 
; [MAY BE UP OR DOWN]. 

REPEAT 2 [FORWARD :SZ RIGHT 90} 

END 


Listing 1 continued on page 238 


Software Breakthrough... 


NEW QUIKPRO + PLUS 


WRITES PROGRAMS FOR 
YOU IN MINUTES ON YOUR Micro 


Technical Review 
by Wayne Hepburn 


QUIKPRO + PLUS is a new breakthrough in 
software for microcomputers from ICR- 
FutureSoft. 

Until now, whenever you wanted a new 
separate program in BASIC (Microsoft 
Basic/MBasic/Basic 80/Oasis Basic), you 
had to spend a lot of dollars for it, or a lot of 
hours creating it (if you have the 
know-how). That’s all in the past now. 

Anybody who can turn on a computer can 
write a program, quickly, with this new 
Quikpro+Plus software which generates 
programs for you. Quikpro + Plus is the in- 
vention of Joseph Tamargo of Florida. His 
brilliant approach to program writing allows 
you to tap the real power and speed of your 
microcomputer, and it is about time this hap- 
pened. 

I interviewed him to find out more about 
Quik pro + Plus and pass this valuable infor- 
mation to you. He told me “The best part of 
this software is that it gives you a separate 
custom program every time you use it. The 
resulting program is produced, error-free, in 
BASIC (Microsoft Basic/MBasic/Basic 
80/Oasis Basic, as appropriate to your 
system) for you by Quikpro+ Plus. What's 
more, you can list your new program, look 
at it, see what makes it tick, and modify it as 
you wish.” 

You can also, customize, enhance, alter, 
and even copy the programs you create with 
Quikpro+ Plus. This is because programs 
created by Quikpro + Plus are structured, 
easy to follow, and include many RE- 
MARKS statements right in the program 
listing. 1 don't know of any other software 
with the flexibility and ease of use | found in 
Quikpro + Plus. 


HUNDREDS OF APPLICATIONS... 


For Education, Business, Hobby, Home, 
Science, Personal, etc. a partial list includes 
programs like these: Financial Forecasting, 
Expense Planning, Data Access and 
Retrieval, Modeling, Record Keeping of all 
kinds, Statistical Data Banks, and much, 
much more. Quikpro + Plus cuts the time it 
takes to generate a new custom program 
down to a few minutes. That's true. I saw a 
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Advertisement 


letter from a user who created a separate 
program in Basic within fifteen minutes after 
reading the clear, simple, complete 
Documentation & Operating Manual for 
Quik pro + Plus. The software will generate 
File Handling and Data Entry Programs in a 
file format, drawn right on the screen by 
user. Programs created by Quikpro+ Plus 
produce standard ASCII Data Files allowing 
data to be easily accessed by other pro- 
grams, other micro’s, and even main frames. 


HOW IT WORKS... 


The operation of Quikpro + Plus is simple 
and easy. On your screen you answer ques- 
tions which appear in plain English. The 
answers generate error-free Filing & Data 
Entry Programs for you...instantly. This 
completely eliminates the tedious and time 
consuming development you normally go 
through to write a program. Since the in- 
structions are right on the screen you don't 
need any programming skills to operate 
Quikpro + Plus. Quickly, you get a fully in- 
dependent new program ready to run on 
your system. After you create the new pro- 
gram you can remove Quik pro + Plus and 
stick it on the shelf until the next time you 
create a custom program. 


PRINTS REPORTS & MANUALS... 


There is a full report printing capability put 
into your new separate program by 
Quikpro + Plus. You can even print out in 
formats different from the File Format you 
used without altering the Record Data. Or 
you can selectively print portions of Files or 
selected fields from selected Records. Just 
about anything you want can be reported 
out from the Data Base associated with the 
new custom program you wrote. 


PERFORMS CALCULATIONS... 


You can perform all manner of computa- 
tions among various fields in each record. 
You can selectively calculate and print 
resulting data only, or Data Base and results, 
or alter Records by calculation results, and 
so forth. The possibilities seem unlimited. 
And keep in mind that the power and 
features | am talking about end up in the 
separate new custom program 
Quikpro + Plus writes for you. 

This software is ready to ship immediately 


and you can start writing programs the day 
you get in. In fact, ICR-FutureSoft 
quarantees your satisfaction or you can 
return it for a full refund in ten days after 
delivery. How's that for confidence? Mr. 
Tamargo said "There isn't any risk to 
us...our product works like it's supposed to 
work and users are very well satisfied. We 
are glad to quarantee satisfaction." 


You get Quikpro + Plus by mail or phone 
directly from ICR-FutureSoft. Just write 
them, or call their Toll-Free phones and 
specify your model and version re- 
quirements from the list that follows: 


For CP/M with Microsoft Basic $259 
(same as MBASIC/Basic 80) 

APPLE * INTERTEC * NORTH STAR ° 
OSBORNE * XEROX 820 • HEATH/ 
ZENITH e CROMEMCO * ALTOS e 
RADIO SHACK TRS80 * or any system 
reading CP/M 8" Single or Double Den- 
sity. 

For MS/DOS Operating System $259 
IBM/PC * WANG 


For TRS/DOS Operating System 


Radio Shack TRS80 Mod I, 111 $149 
Radio ShackTRS80 Mod II, 16 $189 
For ATARI Microsoft Basic $189 


For OASIS Operating System $349 
ALTOS » COMPUCORP • CROMEM- 
CO • DELTA PROD • DIGITAL 
GROUP * DIGITAL MICROSYSTEMS * 
DYNABYTE * GODBOUT * IBC INDEX 
e INTERSYSTEMS * NORTH STAR * 
ONYX • SD SYSTEMS • TRS80 II e 
VECTOR GRAPHIC * VORIMEX 


Send check or money order (Florida 
residents add 595 tax) to ICR-FutureSoft, 
Box 1446-BG, Orange Park, FL 32073 or if 
you have Visa or Mastercard, Call Free 24 
hours daily, seven days a week... 


1-800-824-7888 ask for Operator #722 
California 1-800-852-7777 Operator #722 
Hawaii/Alaska 1-800-824-7919 Op #722 


Operators cannot give technical help, 
accept orders only. Technical support call 
1-904-269-1918. 


Software Dealers can handle this soft- 
ware. Contact ICR-FutureSoft Customer 
Service at 1-904-269-1918 or write. 
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| DISK SPECIAL 


MEMOREX 3401 54" 


SINGLE SIDED, SINGLE DENSITY IM | 


10 Boxes. 


$22 95$90 55 


We have a complete ventory including 
soft sectored, hard sectored and special 
formats. Even if your part number is not 
listed, WE STOCK IT IF THEY MAKE IT. 


Call for quantity pricing 
—MAXELL— 


MH1 | SINGLE OR DBL. DENSITY . 


Ир | 5%” DOUBLE SIDED $48.95 


MH2 | SINGLE OR DBL. DENSITY 


MD1 DD-5%"'SS, QUAD DENSITY $44.95) 
| MD2 DD-5%"DS, QUAD DENSITY $54.95) 


FD1 ] 8 SINGLE SIDED 
FH1 | SINGLE OR DBL. DENSITY 


FD2 
FH2 


8"DOUBLE SIDED 
SINGLE OR DBL. DENSITY 926-95 


—MEMOREX— 


3485 


3491 
3493 


w/HUBRING 


9% "DOUBLE SIDED 


w/HUBRING 


| 3504 
3501 


3062 | 8"SINGLE SIDED 
3015 | SINGLE DENSITY 


54" SS, QUAD DENSITY 


5A"DS, QUAD DENSITY $51.95 


3481 15%"SINGLE SIDED 
3483 | SINGLE OR DBL. DENSITY $28.35 


$26.95 


| 3090 -8"SNG. SIDE, DBL. DENSITY $35.95) 


3104 -8"DBL. SIDE, DBL. DENSITY $41.95 


—SCOTCH— 
5 % "SINGLE SIDED, 
744 | SNG. DENS. w/HUBRING 


5 Y" SINGLESIDED, 
| 744D | DBL.DENS. w/HUBRING 


9A DOUBLE SIDED, 
745 DBL. DENS. w/HUBRING $40.95 


740- 8"SNG.SIDE, SNG. DENSITY 529 95 
741- 8"SNG. SIDE, DBL. DENSITY 
743- 8'DBL. SIDE, DBL. DENSITY 


$28.95 


$33.95 


Minimum shipping charge-$3.00 Shipped UPS. All 
а = subject to withdraw! without notice. advertised 
prices reflect a 296 cash discount lorders prepaid prior 
io shipment). C.O.D.'s and credit card orders are 2% 
higher 


315-422-2056 


TWX 710-541-0431 
WRITE FOR FREE CATALOG 
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Mor] 5%” SINGLE SIDED $32.95 


543.95 


SINGLE OR DBL. DENSITY $36.95 || 


537.95 | 


Listing I continued: 


ТО ADDPROPS :N :LIST 
[] 


~a 


; [THIS SETS UP THE WORDS BUG1 THROUGH BUG4] 
; [AND CORNER1 THROUGH CORNER4 WITH TWO] 
; [PROPERTIES EACH -- XVAL AND YVAL] 


*- [] 

LOCAL “NAME1 

LOCAL "NAME2 

MAKE "NAME1 WORD "BUG :N 
MAKE "NAME2 WORD "CORNER :N 
PPROP :NAME1 "XVAL FIRST :LIST 
PPROP :NAME2 "XVAL FIRST :LIST 
PPROP :NAME1 "YVAL LAST :LIST 
PPROP :NAME2 "YVAL LAST :LIST 
е 17 

ЕМО 


TO; :N 
END 


TO SETPROPS 
i ou] 


; [FILL PROPERTY LISTS OF ВОСІ - BUG4, CORNER1 - CORNER4) 
ADDPROPS 1 LIST ( — 1 *k :«BIGUNIT) :BIGUNIT 


ADDPROPS 2 LIST :BIGUNIT :BIGUNIT 


ADDPROPS З LIST :BIGUNIT ( — 1 ж :BIGUNIT) 
ADDPROPS 4 LIST ( - 1 *:BIGUNIT) ( — 1k :BIGUNIT) 


TO 4.BUGS :LEN : TIMES 


[TO IT] 


^" - аә м hà за 


[] 
FULLSCREEN 
HIDETURTLE 
MAKE "BIGUNIT 100 
BIGSO (2 *:BIGUNIT) 


oa 
SETPROPS 


[THIS DRAWS THE CLASSIC SPIRAL CREATED BY] 
[THE MOTION OF 4 BUGS, EACH STARTING AT ONE CORNER] 
[OF A SQUARE AND FOLLOWING THE BUG CLOCKWISE} 


REPEAT :TIMES [MOVEBUG 1 MOVEBUG 2 MOVEBUG 3 MOVEBUG 4] 


END 


of video display, but it does have re- 
definable characters called tiles (more 
on them later). The lines drawn by 
the turtle are actually redefined tiles. 
Because only 192 of the 256 tiles are 
available for redefinition (64 store the 
T1-99/4A character set) and there are 
far more than 192 characters on the 
graphics part of the video display, a 
design can easily cover more tiles 
than are available. The limitation of 
the TI turtle is offset by the availabili- 
ty of colorful sprites on the TI-99/4A 
computer. All three Logos have a full 
complement of turtle commands; see 
reference list on page 280 for details. 

Another traditional feature of Logo 


is a set of list-manipulating words. 
Although most of the publicity about 
Logo emphasizes its graphics and its 
suitability for education, Logo is also 
a fairly powerful list-manipulation 
language with distinct similarities to 
LISP (the granddaddy of artificial- 
intelligence languages). Às an exam- 
ple, listing 2 shows a set of Logo pro- 
cedures that sorts a list of words. Ap- 
ple Logo and Terrapin/Krell Logo are 
roughly equal in their list-processing 
abilities, but TI Logo has some 
definite deficiencies; these will be 
discussed in a later section. 

All five Logos also have some num- 
ber-processing capabilities. ТЇ Logo 


ITS TIME KIDS 


— o - 


E = y 


We encourage it. 
Because now the most powerful 
educational language is available on 

the Apple Personal Computer. 

Presenting Apple Logo. 

[ts not just a programming 
language for computers, buta | 
learning language for people. 

Enough so that anyone, 
working with Apple Logo, 
can easily learn the program- 
ming principles once reserved 
for college courses. 

Apple Logo encourages 
you to break problems into 
small steps, and then shows 
you how to make those steps 
automatic. 


SIART ED USING SI RONG 
LANGUAGE. 


It does all this interactively. 

For instance, if you accidentally 
type "foreword, instead of forward, 
Apple Logo responds with "I dont 
know how to foreword.’ 

There is no such thing as a mistake 
with Apple Logo, only logical state- 
ments telling you what needs to be 

one to make the program work. So 
the student programs the computer. 
Not the computer the student. 

And as you learn, Apple Logo 
learns with you. So whether youre a 
student of 5 or 55, youll always be 
challenged — but not overwhelmed. 

Apple Logo runs on the Apple II 
with 64K. And it comes from 
Apple, the leading personal 
computer company in educa- 
tion — with the largest library 

of courseware at all levels. 

\ Apple Logo. It can make 
getting to know a computer 
the most positive of learning 
experiences. 

Your kids will swear by it. 


The personal computer. 


For more information, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc.. 20525 Mariani Avenue, Cupertino, CA 95014. 
Apple? Logo is a product of Logo Computer Systerns, Inc., 222 Brunswick Boulevard, Point-Claire, Quebec, Canada H9ORIA6. 
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and Radio Shack Color Logo are 
limited to integers between — 32,768 
and 32,767, while Apple Logo and 
Terrapin/Krell Logo use both integers 
and floating-point numbers. The 
Apple-based Logos are as useful] for 
arithmetic computation as any 
BASIC. In addition to the four basic 


TI Logo and Radio 
Shack Color Logo are 
both limited to integer 
arithmetic, while Apple 
Logo and Terrapin/Krell 
Logo use floating-point 
arithmetic. 


arithmetic operators, the Apple- 
based versions offer the sine, cosine, 
and arctangent functions, rounding 
and truncating (to integer) functions, 
and a square root function. 

All five Logos have editors that 
allow Logo procedures to be created 
and edited. The Apple Logo and Ter- 
rapin/Krell Logo editors are very 
similar, although I like the Ter- 
rapin/Krell version a little more 
because of a slightly more convenient 
arrangement of function keys. Apple 
Logo gives you a simple line-at-a- 
time, no-editing way to type in pro- 
cedures; this is probably intended for 
young children who might get con- 
fused by the power of the regular 
editor. (Terrapin/Krell Logo offers a 
similar procedure on its Utility Disk.) 
The TI and Radio Shack versions 
have less sophisticated editors. All 
the editors except the Radio Shack 


Photo I: A drawing made using turtle graphics and an Apple Il computer. The pro- 
cedure, called 4.BUGS, is given in listing 1. Each curved line is the actual path of the 
bug; the straight lines to the corner were drawn to add color to the photo. 


At a Glance 


Name 
Krell Logo 


Software Included 
Two copies of MIT Logo [copy protected], 
Utilities Disk (with utilities from MIT and 


Type Krell}, Alice in Logoland disk 
Programming language 


Documentation 

Logo for the Apple І: Technical Manual, 
by Harold Abelson and Leigh Klotz Jr., 57 
pages; poster-sized summary sheet for Krell 


Manufacturer 
Krell Software Corporation 
1320 Stony Brook Rd. 
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Stony Brook, NY 11790 
(516) 751-5139 


Price 
§ 149.95 


Authors 
Leigh Klotz Jr., Patrick Sobalvarro, and 
Stephen Hain 


Format 
5% -inch floppy disk 


Language Used 
6502 machine language 


Computer Needed 
Apple Il or Apple I! Plus with 16K-byte 


memory card [will not work on Apple Ill] 
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Logo; Logo for the Apple Il, by Harold 
Abelson, 228 pages; Alice in Logoland 
Primer*; 1-year (5-issue) subscription to 
The Logo and Educational Computing 
Journal*; Teacher's Manual* 


Audience 
Anyone interested in Logo 


* refers to materials stated as part of the 
package but not seen by the reviewer; 

Krell says it will send all missing materials 
to earlier purchasers of Krell Logo. 


one work in a way that is somewhat 
annoying to experienced users. For 
example, you are always in a kind of 
insert mode—when you type charac- 
ters, they are inserted at the cursor 
location and all other characters on 
that line are moved to the right. You 
must use a specific keystroke to delete 
a character or a line. In any case, the 
editors in each Logo are easy to learn 
and are not, in themselves, worthy of 
more discussion here. 

(One additional editing feature of 
the Apple-based Logos is the ability 
to reproduce the last line typed in 
when not in the editor. The line ap- 


Circle 139 on inquiry card. es 


TARBYTE 


ee ms 


* A powertul processing bata lice - jandablediskst- — 


orage capability. 


жа) design features enhance its operation under 


ж Ready to out perform many computers twice its size. 


Starbyte offers power, versatility; and speed at a size and 
price you, can afford. Starbyte utilizes the Zilog Z80A 
А tea family, 128K. of RAM, and a Western 
Digital Floppy Disk Controller, all combined on a single 
board. To further bolster its power, Starbyte ШШЕ: 
the Western Digital "smart" Hard Disk Controller allowing 
for more than 10 megabytes of storage, 


Features of All RE 
Extensive CBIOS 
4 megahertz Z80A (no wait states) 
128K RAM 
2 serial ports 
1 Centronics parallel port 
CP/M" compatible 
Track buffer for rapid floppy disk. access 
54" double-sided, double-density, double-track 
density, floppy disk drives 
54" 6 or 12 megabyte hard disk drive 


t TM e! Digital Research 


 Starbyte SBC IV: 


THE LITTLE BIG ONE 


IALL ON SIZE BIG ON STORAGE 


i ities one 96ТР! 5'4" floppy anda 
6.4 meg hard disk and controllers. 
Includes one 5%" S6TPI floppy and one 
HS meg 5'4" hard disk with control- 
ers 
Includes two 96TPI Slimline floppies 
and one 6.4 meg 54" hard disk with 
controllers. 
Includes two 96TPI slimline floppies 
and one 12.8 meg 5'4" hard disk with 
controllers. 


Starbyte SBC lil: 


ASAP COMPUTER PRODUCTS LTD. 
116 Viceroy Road, 0-12 Concord. Toronto, Ontario 
LAKIAS Canada (416) 738-0500 (800; 268-1996 


1198 € Willow 9l 
Signal Hill, CA 90806 


(800) 421-7701 
(213) 505-5431 (714) B91-2653 


Listing 2: A set of Logo procedures that will sort a list of words. This version is written 
in Terrapin/ Krell Logo and is used as a benchmark. The empty brackets on several lines 
were placed there automatically by the Terrapin/Krell Logo editor. Due to space limita- 
tions, the slightly different versions that run on the Apple and T1-99/4 will not be given 


here. 


TO STR.GR.THAN :FIRST :SECOND 


: [D 


V 


(READ THIS NAME AS "STRING-GREATER-THAN") 


THIS RETURNS A TRUE OR FALSE VALUE DEPENDING 
ON WHICH OF TWO WORDS, :FIRST OR :SECOND 
ALPHABETICALLY PRECEDES THE OTHER 


IF -FIRST = :SECOND OUTPUT "FALSE 


IF :FIRST = " OUTPUT "FALSE 
IF :SECOND = " OUTPUT "TRUE 
MAKE "CHAR!1 FIRST :FIRST 
MAKE "CHAR2 FIRST :SECOND 


IF ASCII :CHAR1 > ASCII :CHAR2 OUTPUT "TRUE 
IF ASCII :CHAR1 < ASCII :CHAR2 OUTPUT "FALSE 
OUTPUT STR.GR.THAN BUTFIRST :FIRST BUTFIRST :SECOND 


END 


TO INSERT :WORD :LIST 
; l 


т Ses чя "^ bu 4 


; [ 
IF NOT STR.GR.THAN :WORD FIRST :LIST THEN OUTPUT FPUT :WORD :LIST 


THIS INSERTS :WORD ALPHABETICALLY INTO 
AN ALREADY SORTED :LIST; THIS RETURNS 

A NEW LIST THAT CONTAINS ALL OF :WORD 
AND :LIST, NEITHER OF WHICH IS CHANGED. 


IF STR.GR. THAN :WORD LAST :LIST THEN OUTPUT LPUT :WORD :LIST 
OUTPUT FPUT FIRST :LIST INSERT :WORD BUTFIRST :LIST 


END 


TO SORT :LIST 


THIS RETURNS A SORTED LIST THAT HAS THE 
; SAME CONTENTS AS THE UNSORTED :LIST 


; 

IF : LIST = [] OUTPUT П 
TEST BUTFIRST :LIST = [] 
IFTRUE OUTPUT :LIST 


IFFALSE OUTPUT INSERT FIRST :LIST SORT BUTFIRST :LIST 


END 


pears on the screen and can then be 
modified with a handful of keys that 
are used for editing outside the Logo 
editor. This is very useful when the 
same thing or slightly different ver- 
sions of it need to be executed 
repeatedly.) 

One feature common to all the 
Logo implementations covered here 
has to do with Logo source code. Al- 
though Logo is supposed to make 
using the computer as easy as possi- 
ble, none of the implementations dis- 
cussed here allows Logo procedures 
to be typed in (or printed out) with 
the indentations and statement 
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groupings that make a structured lan- 
guage more readable. For example, a 
REPEAT statement with several state- 
ments in the body of the repeat loop 
must put all the statements on one 
line. They cannot be placed one state- 
ment per line (as can be done in 
Pascal, for example) because these 
implementations use a carriage return 
to denote the end of a completed 
Logo command, This is an unfortu- 
nate fact we will have to live with for 
now; perhaps later versions of Logo 
will remedy the situation. 

Two final notes concern the Apple- 
based versions of Logo. Because the 


language uses the 16K-byte memory 
card (the Apple Language Card or its 
equivalent), neither Apple Logo nor 
Terrapin/Krell Logo will run on an 
Apple Ш under Apple II emulation 
mode, In addition, Apple Logo may 
not load on a few Apple Ils. See the 
text box Apple Logo and the P6A 
Problem on page 234 for more 
details. 


Apple Logo 

Apple Logo’s greatest strength is its 
advanced programming commands. 
Package-related commands allow 
you to group together selected pro- 
cedures and variables and manipulate 
them by a given name; among other 
things, the package of items can be 
saved, erased, or hidden from view 
(or buried) in Logo. For example: 


PACKAGE "PKG1 [PROC1 PROC2 
PROC3] 


defines the package PKG1 to be the 
three procedures named above. You 
can then save just these items to a 
disk file named GWPKG1 with: 


SAVE “GWPKG1 "PKG1 


You can erase all the above items 
from the workspace with: 


ERALL "PKG1 


In addition, you can hide them from 
view with: 


BURY "PKG1 


After they are buried, the procedures 
are available for use, but they do not 
show up in any list of the workspace 
contents and they cannot be erased 
accidentally. The availability of 
packages makes workspace manip- 
ulation much easier (especially when 
you want to save, delete, or other- 
wise manipulate only part of the 
workspace) and the BURY feature 
allows you to customize the Logo 
workspace for a particular applica- 
tion and "lock" those features into 
Logo where they cannot be seen or 

altered by the nontechnical user. 
(Another Apple Logo feature, the 
STARTUP file, allows you to create a 
Text continued on page 250 


CALL TOLL FREE 


ATARI 
Special 32K 800 System 
800 w/32K. recorder, PacMan 


OR star raiders, joysticks . Call 
Above w/48K . ‚Са 


800 (16K) .. ,.S670 
400. ............ Call 
810 Disk Drive $440 
825 Printer... ... S890 
850 Interface . ...... S170 
410Recorder... ..S 75 
830 Modem . S155 
16K Memory . ... 960 
32KMemory. .. . $90 
80 Column Board .. Call 
DISK DRIVES 
Lobo 
Apple 1st Drive....... S400 
Apple 2nd Drive...... S350 
Percom 
Atari D/D Drives......... Call 
PRINTERS 
C. Itoh 
F-10 — Parallel .. Call 
F-10 — Serial , .. Call 
55CPS — Series . Call 
Prowriter . Call 


Tractors for star writer . 95147 
Сотгех 


CR-1-S ................ Call 

СВ-1-Р................ Са! 

СА-1-0 ................ Саі! 
Datasouth 

DS 180. .... ...., $1260 
Diablo 


630 ROw/Tractors.. $2260 
630 RO wo/Tractors. $2050 
630KSR wo/Tractors . $2435 


Epson 
МХ-80................ Call 
МХ-ВОЕР/Т............ Са! 
МХ-100............... Са!! 
Integral Data Systems 
Prism 80................ Call 
Prism 132............... Call 
NEC 
PC-8023A............ Call 
3510 .............. $1680 


Okidata 
Microline80 .. ...... S305 
Microline82-A . ..... S400 
Microline 83-A 
Microline84 ......... Call 
Tally 
1805/1802 ......... . $1555 
1605/1602 .......... S1325 
Texas Instruments 
810 Basic .......... ... Call 
MONITORS 
Zenith 
12" Green Screen .... $115 
Amdek 


Video 100.............. Call 

Video 300.............. Call 

Соог!................. Call 

COI EAE j Call 

Color IIl . . .. Call 
Comrex 


13" RGB Color....,... $460 


1-800-528-1054 


INTERNATIONAL DEALER INQUIRIES INVITED 


SPECIAL WORD PROCESSING SYSTEM 


Televideo 802, NEC 3510 w/ Tractors, 


WordStar, CalcStar 


VIDEO TERMINALS 
Adds 
Viewpoint ............ $499 
Altos 
Altos | ‚....- Call 
Soroc 
IQ 120................ Сай 
IQ 130 ..... Call 
IONSS LL corr ee eens s Call 
IO 140 аа ке +. о Са! 
Televideo 
910C..........., ... $570 
912C......... ..... 9675 
920C $735 
925С............... $730 
DOO Ls nr apu S915 
Zenith 
2-19................ 5680 
DISKETTS 
Elephant 
5%''O. Sector(100).... $215 
Maxell 
54" O.or 10. Sector 
оо) e 5250 
SOFTWARE 
WordStar............. $295 
Mailmerge ......,..... $100 
SpellStar............. $160 
DataStar .............. S240 
CalcStar .............. S220 


WAREHOUSE 


COMPUTERS 
Altos 
ACS 8000-15 ....... S3850 
ACS 8000-2 
w/CPM' ......... S2650 
Series 15D............. Call 
Series5-5D......... ... Call 
California Computer 
Ѕуѕіетѕ............... Call 
Dynabyte ................ Call 
МЕС................... Са! 
Northstar 
Advantage .....,....... Call 
Horizon || 64K QOD .. $2625 
б$апуо................... Са! 
Televideo Systems 
Т9-802................ Call 
TS-802H ............... Call 
Zenith 
Z-90 64K w/CPM' ,. $2385 
MODEMS 
Novation 
CAT MEE $140 
О-САТ............... $155 
Apple Саі 11. ,........ 5349 
Aute Cdl-. 9... m. $235 


MOUNTAIN HARDWARE 
All products............- Call 


2222 E. Indian School Rd. • Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 
Other Information: 602-954-6109 N 


onret mudo 


— Store Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Prices reflect 3% cash discount. Product shipped 
in factory cartons with manufacturers warranty. 


Personal checks & All Credit Union checks 
will delay shipping two weeks 
Prices å availabilty subject to change without notice 


your IBM Personal Computer - 
with over 35% more power and throughput 
than a standard 4MHz Z80 system! 


Here's what BIG BLUE includes: 


B Dual Access /О m Z80B microprocessor 

m Allows for Dual Processing running at 5.5 MHz 

B Serial port and parallel port ш 64K memory 

B Ability to run existing m Hard disk interface 
CP/M-80 programs B Calendar clock 


BIG BLUE gives your IBM PC more 
memory capacity and expandability 


Plug in BIG BLUE and get a 
computer-within-a-computer 


BIG BLUE. an auxiliary processor 
PC board for your IBM Personal 
Computer, lets you run thousands of 
programs written for the CP/M 
operating systems. 


CP/M has been around since 

1975, and contains some of the most 
sophisticated, proven programs 
ever written. 


The immense library includes time 

managers, spreadsheet manipulators, and 
office packages. Languages contained are 
BASIC, ALGOL, FORTRAN, C, PASCAL, COBOL, 
PILOT, and many others. 


Edit and format text. 
Check spelling and 
indexes. Discover the ease 
of word processing. 


Enjoy games such as Chess, 
Adventure, and Star Trek. 

Let your imagination run wild! 
Put BIG BLUE to the test. 


AVAILABLE SOON! 
UNIVERSAL DISK 
CONTROLLER 


Ane full 

For 5%" and 8" FLOPPY DISKS Quantity discounts 

в Single Density/Double Density i | 

m Single Side/Double Side available. Dealer and OEM 
inquiries invited. 


QCS 


Quality Computer Services 

178 Main Street 

Metuchen, New Jersey 08840 
`° 201/548-2135 


Circle 344 on Inquiry card. 


BIG BLUE is a registered trademark of О.Се5,» 
IBM is a registered trademark of IBM Corp. 

280 is a registered trademark of Zilog, Inc. 

CP/M is a registered trademark of Digital Research. 


For TRS; Apple, Heat, 5-100 ,IBM...... 
6,12, 20,40and 80 Megabyte systems 


Completely assembled and tested subsystem including: 


| a Switching power supply a Formatting program 
| a Winchester drive Assigns alternate sectors 
= Host adapter card for any weak Sectors delécted 
* Sealed case during formatting assuring 
« Expansion the lowest possible error rate 
The encloser, controller 
and power supply have been + Warranty: The system has a full one year 
designed to allow for future warranty on all parts and workmanship 
backup hardware or increased a Also available: altach tor TRSDOB, 
storage OASIS", Apple DOS 
s Software * Optional 5*4" tloppy (shown) 


» Auto attach CP/M" 
* Hard disk Шев  , 
+ Heal time clock ш 


See local dealer 
or call: 

Quallly Compuler 
Services 


178 Main Street 
Metuchen, New Jersey 


201-548-2135 
QCS. 
è Quantify discounts avallable. Distributor, Dealer 
and OEM inqufies invited. = 
"OASIS № a trademark of Раа Опа Systema, CABi ia бласт ага ol Dhyslal Калка ват: Toll free number: 800 637 594d 
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Superfast i in its class and ready to run. 


| CERE БЕН АКАТ systems running the same BASIC program. | 
| Manufacture-Model Class Operating Language Run Time 


System (Type*) (Seconds) | 
IBM 3033 Mainframe VS2-10RVYL Stanford BASIC 10 | 
Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (C) 33 
Digital Equipment PDP 11/70 Mini n/a BASIC (I) 45 
Prime 550 Mainframe PRIMOS BASIC V1 6.4 (1) 63 
Digital Equipment PDP-10 Mainframe ТОР5-10 BASIC (I) 65 
| IBM System 34 Mainframe Release 05 BASIC (1) 129 
| ТЕ System 48 Micro MAGIC 1.0 Microsoft BASIC (C) 178 
| Hewlett-Packard HP3000 Mini Time Share BASIC (I) 250 
| Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (I) 310 
Alpha Micro AM-100/T Micro AMOS 4.3a Alpha BASIC (SC) 317 
Digital Equipment PDP 11/45 Mini n/a BASIC (I) 330 
Data General NOVA 3 Mini Time Share BASIC 5.32 517 
Ohio Scientific C4-P Micro OS65D 3.2 Level 1 BASIC (I) 680 
North Star Floating Point Micro NSDOS NorthStar BASIC (1) 685 
Radio Shack TRS-80 II Micro TRSDOS 1.2 BASIC (I) 792 
Apple 1+ Micro DOS 3.2 Applesoft II (1) 960 
Cromemco System 3 Micro CDOS 32K BASIC (I) 1074 
Commodore Pet 2001 Micro n/a Microsoft BASIC (I) 1374 
IBM 5100 Micro n/a BASIC (I) 1951 
Vector MZ Micro n/a Micropolis BASIC (I) 2251 
*C = Compiler; 1 = Interpreter. Times (except for Seattle Computer) taken from August 1981 issue of Interface Age. 
The Seattle Computer System 2 is the fastest micro on the System 2 comes fully assembled, tested and 
block. In fact, System 2 outperforms many minis and ready to run with the addition of disk drives (that we 
mainframes. can supply) and terminal. 
Even the big boys such as: IBM System 34, Prime Call (206) 575-1830 for the location of your 
550, and Hewlett-Packard HP 3000 are left in the dust nearest System 2 dealer. 
when System 2 starts running. -_ 
The speedy System 2 consists of 8 Mhz. 8086 Dealer inquiries welcome. 


CPU set, 128K of 85 nsec. static RAM, double-density disk 


controller, 22-slot constant voltage mainframe, a cable for 
two 8” drives, and MS-DOS operating system (also called T 
86-DOS, IBM PC-DOS, Lifeboat SB-86). 
High-level languages like Microsoft's Basic, | TER 
Pascal, Fortran, Cobol are available now for your | 
application programs. 1114 Industry Drive, Seattle, Washington 98188 
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A spiral drawn with Color Logo turtle graphics, Note that 
text and graphics can be mixed on the same screen. The 
oblong object at the end of the spiral trail is the Color Logo 


turtle. 


As this review was going to press, we 
received a preliminary version of Color 
Logo for the TRS-80 Color Computer. 
Although it would be unwise to do an 
in-depth review of a product before it is 
entirely finished, I will give you an 
overview of the product in its current 
form. (The language itself is finished, 
but the authors, Larry Kheriaty and 
George Gerhold of Micro Pi, are chang- 
ing it where possible in response to the 
reactions of people who are critiquing 
it.) 

Two factors influence the structure of 
Color Logo, which is radically different 
from the other Logos being reviewed 
here, The first factor is the absence of 
any connection to MIT, which had a 
direct hand in the other Logos. The sec- 
ond factor is the limited memory size of 
the TRS-80 Color Computer—it has a 
maximum of 32K bytes, which must ac- 
commodate both the Logo language and 
a usable workspace. (The version that 
we received is on a 54-inch floppy 
disk. The language will also be available 
on cassette and ROM cartridge. Since 
the cartridge version does not occupy 
any of the memory space, it will give 
Color Logo a larger workspace than is 
otherwise possible. The cartridge ver- 
sion will run on either a 16K-byte or a 
32K-byte machine, but the disk and 


cassette versions require a 32K-byte ma- 
chine.) 

Because of the influences mentioned 
above, Color Logo is quite different 
from the other Logos reviewed here. It 
is intended for use by children, which is 
reflected in its limitation to turtle graph- 
ics. In other words, Color Logo sup- 
ports turtle graphics (more on this later) 
but does not include any string- or list- 
manipulating words. In fact, all you can 
do outside turtle graphics is print a 
character string or number at the cur- 
rent location of the turtle. 


Color Logo is radically 
different from the 
other Logos. 


Color Logo has four modes: break, 
doodle, edit, and run. Break mode is a 
"central' mode from which you read 
and save files and go to the edit and run 
modes; all modes return to the break 
mode when the red Break button is 
pressed. All Logo statements and proce- 
dures are run from the run mode, 
through which turtle graphics appear 
(see above left photo ). Edit mode 
allows you to create or change all the 
procedures in the workspace (all the 
procedures are in one workspace). Doo- 


Multiple turtles in Color Logo. Here, multiple turtles are 
simultaneously drawing the branches of a tree shape. 
(Some turtle shapes are smeared because they were in mo- 
tion when the photo was taken.) 


dle mode, entered from run mode with 
a name that later becomes the name of 
the pattern about to be drawn, allows 
younger children to create turtle graph- 
ics with predefined one-key commands 
(Color Logo provides a keyboard over- 
lay that identifies the keys). When doo- 
dle mode is exited, the pattern can be 
redrawn in run mode by executing the 
name given earlier. 

The turtle graphics of Color Logo are 
on a 192 by 256 grid, although the ac- 
tual resolution of the graphics is 192 by 
128. The turtle and background can be 
one of four colors, and you can choose 
one of two 4-color sets (you cannot, 
however, mix the sets). This seems to be 
equivalent to medium-resolution 
graphics PMODE 3 in TRS-80 Color 
Computer Extended BASIC. 

The most interesting feature of Color 
Logo is its ability to create multiple (up 
to 255) turtles and have them send 
messages to each other (see above 
right photo). A new turtle is created by 
a HATCH command and then given an 
identification number, a procedure 
name to start executing, and an optional 
list of parameters to the procedure. The 
newly created turtle has the same shape, 
heading, and location as the turtle that 
created it, and it exists until the proce- 
dure calling it finishes or until a 

Continued on page 250 
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سے‎ БОМ сш Phat калкан. ee ag The Count Adventure... . .... ......... — 28 DSI 192K Mem Card............. ое , , CALL 
— 40/80 Col. Сад... sS, SALES SERS SONI DoS 199 Voodoo Castle Adventure ..... КОТЕРЕ — СӘ DSI 256K Mem Сага................. TR « « CALL 
— ОР alU s crasess Fue sse шуен P^ Sargon HI (Chess) „аа: .._............- jie «es 33 MACROLINK 
— s Epson MX-70 (Configured ‘for Vic). кле GALL ON TAPE 64K Memory Card 369 
— CALL FOR FREE CATALOG NEU VEU e cuaguactiwiaetite Karvy Seine vanes 115 128K Memory Сагб..,.... isses» 519 
کے‎ — BÀ — MEDHIG orsa aee жуята калыккан кен ынын ык rre пене 11 192K МетогуСага................... ne V „a 659 
سے‎ Vi Check” m «лз» чаказазаэач»яайввж ку к» нафтавае 18 256K Memory Card ................. Cn T— 729 
= COMMODO Vi Care шшш... жал Lt акык ЫП QUAD RAM 
—— Amok ee eet ean sem nwa фа >а desros 4 poya 4 Вьет ad 14 Quadboard 64K $944 b bh 4 1 кала уз з захеотвъвезцьнь чач 495 
= Alien Blitz. „ pay „2...6... rmn E4049 xard 18 Quadboard 256K .......a.ss2asabaquesasusasasass 785 
— ( ВМ SKY Math iua ss derse 5K oi ê С» TET د و‎ 1 (Quadboard includes memory. clock/calendar, 
=> Space Division ..... ...... € ane, ж aea x 0 Parallel Printer 1/0, Asynch RS232) 
= 10. Vic Math Improvement (Grades 1 -6) . Ss RR SERA x 49 Parallel Interface Card (B' Cable) ........ аба ай 129 
سے‎ 8032 : B-1 Nuclear Bomber... a ae cassnen a p s. 12 Time Clock (Clock/Calendar W/Software) ......... 129 
— Nuke War „ъа Hobe rmmaod eee oreo h КЕ ХЕКЕ КЕ СЕКЕ) 13 SEATTLE COMPUTER 
== Planet Мїпегз „s. senses. s .у+зятаза: bees жетеу inne 64K Ram + Board. „а... esasan 389 
— 4016 Pet HARDWARE 739 Lords of Кагта „ааа аааз анике URS чораан 15 128K Ram + Board ——— PURPOSE г: 
ڪڪ‎ 4032 Pet POCHE o 0r ER reared ert hehe SR 949 Vic Games (3 on 1) qes сезет а. Tb b $sbbettuk ha 19 192K Ram + Board Каа какаш OPER 689 
E — Super Pet sores eo se asides а 1400 Household Finance Pack (4 оп 2) ........... sa 26 256K Ram + Board .,.. .................›.. sse» 799 
س‎ ein Eid eee IR те r рее стене» 1095 Home Inventory (2 Programs оп 1 Tape)..,...... .. 12 (All Ram * Boards Include RS-232 ‘Serial Port) 
== CAM AOE. 135 Recreational/Educational Pack | (2 on 1) seep ..... 12 TANDON 
— ol gh eee ge ee a i ee Recreational/Educational Pack 11 (20M 1) ,, ss ..... 12 TM 100-1 514" Floppy Drive <...» ssosnrsaneseee CALL 
= 4022 Dot Matrix Printer . *»wnevrvw«vruvTtuwava»tre 589 Car Cost (2 on 1) 12 XEDEX 
= 4040 Dual Disk Drives .................... —— ЧӘЧ ‘Needs 3K ‘Needs SM Ue Baby BI д 
= 8050 Dual Disk Drives {1 meg? - EE MFE ous 1248 E. PAL ee ee ee eo СЕБЕ 59 
= 8250 Dual Orsk Drives (2 MOQ] saters .-...-..-..- 1650 — F І MONITORS & MISC 
=: 2031 Sing Disk Drive... sua TREE eene nes 489 Жаак Colori | 69 
= 8300P Letter Quality Printer. . Б... а.н 1599 | mde pesi I eene — f 
— 8023 138 ol. Dot Matrix qM ie L . | or 699 COMMODORE 64 Electro ome RGB »в»нпы:т аз о е+ + е о э « а « 1 «ааз tatea CALL 
== 8096 64K Mem Board (СВМ).,..............,..... 379 Di EOM CO atest cease sane аре о о coves OT 
C2NR rde cosas EN e va 65 Modems etrhaaevtteé9gd b»  j$Lrervpuerseveeeves Leese CALL 
—— ecorder ' SOFTWARE 
— The Soft Box by SSE Run CP/M! eati cuero, 795 | 
= Smart МО" by Hayes .......—_,.” CUUSALL CALL FOR BEST PRICE Everest Explorer by Асогп „,,,,...,,,.. „4 tre 17 
= D9090 Winchester Hard Disk (7,5 MB) sx « 2699 Money Manager by Асогп.,,....................... 29 
= D9060 Winchester Hard Disk (5.0 MB) | eres . 2195 e IUD тазын а ынна накыш из ЕЕН 
= САМ, FOR LATEST PRODUCTS The Commodore 64 18 a compact unit (will fit into VEDM by GompuView. reer СО 
— SOFTWARE | briefcase). Full size typewriter keyboard, high Fastscreen by Сотри\їеу,......................... 73 
—— Software Encyclopedia .. ,............,..л..... 9 res. color, this computer is the major breakthru JANUS-86 by CompuView ...................... CALL 
— TCL Pascal Version 1.6 ШР... з... „шй ая 139 you've been waiting for. The Programmer "ET РЕР 369 
— Assembler Davslapmaent ........ oe e рне 79 | Super Calc by Sorcim ............................. 219 
= аа ا‎ VIE aan- an'i rie HS e 64K Built m RAM ° ee CP/M 86 by Digital Веѕеагсһ....,.....,..., ..... 505 
== EEO 167 & в The Organizer by Conceptual Instr. pas sassasa ses 
= UCSD Pascal (without board) ...-.-.... >. top dm "o 139 opgawes E Grap D С Basie by Digital Research., .„...,.....ь›»›....., 259 
= Petspeed BASIC CompileE E... naga ensanse. 219 (| characters И à Software from Digital Marketing... ....,.....-- . CALL 
= 022- 8050 - А... тре АРАГ T 2s | e TV B EUM е раіс synthesizer Zork |. Zork Il by Infocom ................... WT. 
— es eee eee rer eee ee eee gn e 1 e Deadline by Infocom ....................... sez» a 39 
ME  Wordcraft 80 gie. .. „2..2. .. e ›.-..,.-.. 296 40 inh set or display * "Smart Easy Writer Il by IUS ....... ааа. 289 
— Wordcraft 40-9" .................. "— — 2 peripherals Easy Speller by IUS ............ ———— 158 
==  Worderaft 40-12" L, o a. e sss ss see 219 E е Cartridge game slot Easy Filer by 105 ................... RADAR 777 
= dpa! th ap Ld eee (iain ees ca Ea аца» we Volks Writer by Lifetree......... —— — eae es 149 
ڪڪ‎ rotessional Tax Prep бу „воа нта ви Basic-80 by Microsoft. TP 
E Personal Tax Calc .,.,..,....... ——Á A. | The Commodore 64 can use the VIC or Basic ‘Compiler by Microsoft О tise Meine: J35 

Professional Tax (О!!-5еазоп).................... . 219 CBM/Pet Accessories. Fortran-80 by Microsoft ......cccceyececsuecacesees -419 
= Professional Tax Update ,.,..,......,..«« nos 369 M/Sort by MICKOSON «ies er xexeskeckusaxatwa sx 159 
= Dow Jones PMS (80 col. R5232) ............. sasso 119 - Easy by Denver Software .......................... 569 
— BPA LL жагал ga OR Kanak 4 UAR RR OR кй. кошка 299 Hewlett Home Accounting by Continental .................. 129 
== BPI General Ledger . _........„. (sbi dandas ex 1099 Misicalc (Stnd) by VIBICOKD ......................... 169 
= Ө nie со ——— ———— ae Packard Visicalc (256K) | Е dO APA кеншн ОП 
— nveniOry .................. a4t2b watearasitee Mathemagic by ISM Meee wane eee hereeetereanereT 9 
= EC piede o "o i ia anew at азе» "E | е Computers Total inte. Management by Innovative . raen ve 01+ 389 
E —34 egal Time Accounting ...,--...+.-„-+-++э» saton Logon by РегОх sena spasa „әллә Wikies 6140405 1 
= Medical ACC. SYSIGM Vi ii cciecesedereeanee se even 449 Ы Plotters Д i Y ‚©, di 
= Atlas 1200 Service & Mainten ......s esee. 453 e Calculators You don't have to join a club and pay dues 
ИШ. (regt Rating and усы LI fae Call For Prices Circle 103 | fOr а comprehensive catalog of IBM Р/С 
— MENS OC NER Зз жалин дин кенда texas E ан For Frice Accessories and Software — ours is FREE! 


Hill 


BASIS 108 


The Alternative 


e 6502 and 280 Microprocessors 

* 64K RAM, expandable to 128K 

e RGB and Composite Video Output 

* Selectable 80 or 40 column text display 

e High Resolution Graphics: 6 colors, 280x 92 or 
280x180 with four lines of text 

e 8 bit Paralle! 1/0 è RS-232c Serial 1/0 

e Detached Keyboard: All standard , eyboard 
func lions, Upper/Lower case characters, 
Numeric keypad, Cursor block. and 15 Pro- 
grammable special f - 

WP h floppy disk 

drives Miser 

e Six Apple compatible slots for plug-in 
peripherals +e Game paddle 1/0 


APPLE SOFTWARE 


Bus. Pkgs by Continental, ‚199 ea. 
DB Master by Stoneware .......................... 169 
Desktop Pian by Visicorp . cacaus 189 
Wordstar asnasa ae I lA Lp 199 
Magic Window by Art- Sci 4 88 
Peach Tree Accting РКд95...................:..., CALL 
Personal Filing System ..,,..............,... (s 95 
Screen Writer Il (formerly Super Scribe Ih) 99 
TASC by Microsoft..... eer ee ee Жа EGER RC 159 
The Last One , ... 449 
Visifile. TIT ааа ана 199 
VisicalC ......... ages .... 189 
MISIMBX = disks aae a cs 189 
Мїыївсһеаше...................................... 239 
Мїигепа/\/їбїрюї.....,.............. — TT 199 
Entertainment 
Alkemstone. 34 
Apple Panic . 24 
Castle Wolfenstein . 24 
Gorgon. Terre cere КОЛО ee 35 
Olympic Decathalon . 24 
Time Zone. 79 
Softporn, 29 


Complete Selection. .. in Stock. ... CALL 


CALL! 


FRANKLIN (CALL 


ACE 100 
NEC 


FOR COMPLETE 
SELECTION 


NEC PRINTER 


PC-8001 A Call For 
NEC 1/0 Unit о 
NEC add оп Dual Drive SAVE!!! 


NEC Green Screen 
Call for Bill Jones and ask Bill for a free МЕС catalog... and the 


800 16K $669 


ATARI’ 


Atari 400 w/16K .......319 = Full-View 80 . .. 279 
410 Recorder . 79 32K by Mircrotek ...... 139 
810 Disk Drive,..,...., 438 Light Pen by Symtek .. 129 


850 Interface...,...... 159 

We offer a huge selection of software {the latest) and hard- 
ware (the greatest). Gall toll free and receive our full product 
catalog just for your Atari! 


@oppic 


FOURTH 


ACCESSORIES 
(Note: The hardware and software listed 
here is compatible with Apple, Basis 108, 
and the Franklin ACE-100). 


Disk Drive W/Cntr by Fourth . 479 
Disk Drive W/O by Роиг{һ..................... 369 
Videoterm by Videx. ё РРСРР 259 
2-80 Card by Microsoft eee eee ee ree 249 
16K Card by Microsoft ‚119 
AIO Il by SSM..... powered adis 189 
CCS Multifunction.,...........65 TT 159 
Micro Sci Drives, ... CALL 
Rana Sys. Drives . ....:........ CALL 
SAK Dy SIUE. uu oes codon CORR NÉ CR RO CREER T 189 
Numeric Keypad (23 Key) —————Á ЧҮҮ TO. 
Signalman Modem. . | .................. 79 
Micro Modem || . анне 278 
Sooper Spooler ........... T . . CALL 
RGB Card............... TER 
Enhancer Ns. cession 124 
Metacard, si sree eam eamus 895 
Joystick by T.G.. e. 46 
App-L-Cache 256K .., CALL 
Versacard . Cisne .... 169 
Vista Vision 80 .. . . uec mast CALL 
Vista 8" Drives/Cntris 0 ............. ... CALL 
In Fone by Моуайпоп..,......................... CALL 
Microbuffer il 16K ...... ———————— 199 
Microbuffer || 32K . 2 ruame teag 
The Mill by Stellation,. ................... 319 
Expansion Chassis by MIN ..,.,......,.......,..... 559 
Data Ed Hi Res Color......... Eod da Rd Rr жа oe ..499 
Synergy Card by Spies . о ......... 169 
Appli-Card by Personal Comptr. Products ....... CALL 
Chronograph? by Hayes _............., 190 
Keyboard Enhancer Il by Videx . ..., 124 
Microbuffer || by Practical Peripherals wees CALL 
32K RAM (Incl. Software) by Saturn , 209 
Lowercase for Apple ..... iaa 29 
Numeric Keypad (23 Key) by Keyboard .. 4 119 
Sup R Mod (TV Interface). t 35 
Music System W/Software by Mtn, Hardware ..... ‚‹ 299 
Expansion Chassis by Mtn. Hardware ,,,.,........, 559 
The Clock by Mtn. Hardware . iva 219 
D-Cat Modem by Novation ,.................,..... 169 
Corvus Hard ПОї5К„.,......................... e.. CALL 
Corvus Mirror. =n care cence ne aee CALL 
A/D + D/A (no cable) by Mtn. "1 . 269 
Supertalker 50200 by Mtn.  . —  .......... 154 
8" Disk Controller by SVA. ii aco. 349 
The Grappler by Orange Micro .................... 124 
Versawriter Digitizer .............................- 209 


*APPLE IS A REGISTERED TRADEMARK 


ORDER TOLL FREE!1-800-854-2833 


LANGUAGE COMPATIBLE 
JUST #6900 


PARALLEL INTERFACE 


CARD 
GREAT FOR EPSON AND 
OTHER GRAPHIC 
PRINTERS 
2 YEAR WARRANTY 
INCLUDES CABLE 


ONLY 569 


514" DISKS 
SINGLE SIDED 
DOUBLE DENSITY 
2 YR. WARRANTY 
INCLUDES LIBRARY CASE! 


NOW $35 


FREE 
SHIPPING" 


(with prepaid cash orders) 


PRINTERS in stock MAJOR BRANDS 


CALL FOR BEST PRICE & FAST SERVICE 


C. ITOH PROWRITER 
120 СР5Р/Т.............. 
TRANSTAR 140 
DAISY 
40 CPS 
IDS PRISM 
80 OR 132 .............. CALL 


Tni 


TO ORDER: Phone orders invited using Visa, Master- 
card or bank wire transfers. Visa and MC service charge of 
2%. Mail orders may send charge card number (include 
expiration date). cashiers check, money order. or personal 
check (allow 10 business days for personal or company 
checks to clear). Please add 3% (55.00 minimum) for UPS 
shipping, handling. and insurance. APO and FPO include 
5% ($7.00 minimum) for postage. Calif. residents add 6% 
sales tax. Please include phone number on all orders. 


e OKIDATA * QUME e 
e ANADEX * DIABLO ° 


MX-100 

MX-80 F/T 

MX-80 . 
with new graphics 


FOREIGN ORDERS include 1% handling — shipped air 
FREIGHT COLLECT oniy. Credit cards not accepted on 
foreign orders. All equipment is in factory cartons with 
manufacturer warranty. Opened products not returnable. 
Restocking fee fo returned merchandise. Equipment 
subject to price change and availability. Retail prices 
differ from mail order prices. WE SHIP THE SAME DAY ON 
MOST ORDERS! 

"Excíudes certain printers & monitors & foreign orders. 


MAIL TO:1251BROADWAY EL CAJON, CA. 92021 (714) 579-0330 


| 
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At a Glance 


Name 
TRS-80 Color Logo 


Type 
Programming language 


Manufacturer 

Radio Shack, Education Division 
400 Atrium, One Tandy Center 
Fort Worth, TX 76102 

(817) 390-3302 


Price 
Disk version, $99 
Program pack version {not yet available] 


Authors 
George Gerhold and Larry Kheriaty 


Format 

Disk (available third quarter, 1982] 
Program pack {read-only memory car- 
tridge, available January, 1983] 


VANISH statement is called with its 
number. Color Logo processes one 
statement from each turtle, then repeats 
the process, thus giving the illusion that 
all the turtles are executing their pro- 
grams simultaneously. Turtles can send 
and receive “mail,” but the mail is 
limited to a single integer value between 
—32,768 and 32,767. Radio Shack 
claims in a press release that, with Color 
Logo, "Anyone from the preschool 
child to the computer scientist can in- 
vestigate the principles of structured 
thinking (and programming), multitask- 
ing, interprocess communications, 
modular programming, parameter pass- 
ing, local and global variables, and 
looping and recursion." Although about 
half of the above subjects can be taught 
with the language, I think that some of 
the claims are extravagant for a Logo 
that can only pass single-integer 
"messages." 


Text continued from page 242: 


"turnkey" system. If a Logo file 
named STARTUP is on your data disk 
when you first boot up Logo, that file 
is automatically loaded into the Logo 
workspace. If a Logo variable named 
STARTUP has a value that is a list, 
that list is executed after loading the 
startup file. In this way, a nontech- 
nical user can follow the standard 
Logo booting procedure and end up 
with a customized workspace running 
a certain program.) 
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Language Used 
6809 assembly language 


Computer Needed 

Disk version, TRS-80 Color Computer with 
32K-byte memory and disk drive 

Program pack version, TRS-80 Color Com- 
puter with ]6K-byte memory 


Software Included 

Disk version: one floppy disk containing 
the Color Logo language 

one disk with sample programs 


Documentation 
Language reference manual and teacher's 
guide 


Audience 
Elementary school children, with some ap- 
plication to upper grades 


The disk version of Color Logo saves 
a maximum of 16 Logo workspaces, 
each of which is referred to by a letter 
from A to P, While this seems quite 
simplistic to most of us, it is exactly 
right for its intended audience, young 
children. I assume that the cartridge and 
cassette versions will use a similar 
mechanism. 

Two more Color Logo features de- 
serve mention. One is the inclusion of a 
WHILE statement that allows a list of 
items to be done as long as a given con- 
dition evaluates to a nonzero ("true") 
value. The other is the ability to rede- 
fine the turtles shape under program 
control. This can be used to change the 
turtle's default shape (an odd, elongated 
capsule shape) or even to perform some 
limited animation by rapidly redefining 
the turtle shape. 

Although some bugs will be fixed in 
the final version, one deserves mention 


Property lists are lists of character- 
istics that can be associated with a 
given Logo variable. For example, 
you may have a number of words 
that describe geometric shapes: 
TRIANGLE, SQUARE, PENTAGON. You 
can then give each of these words two 
properties, NUM.OF.SIDES and 
INTERIOR. ANGLE, and assign values 
to them. Using the name SQUARE as 
an example, you would first add the 
properties and their values to the 


because there may not be enough avail- 
able memory with which to fix it. It has 
to do with the method Color Logo uses 
to draw lines. For example, if you say: 


HOME 
RIGHT 30 
FORWARD 20 


you will get a line that is 30 degrees 
from the vertical. (Color Logo does not 
accept multiple commands per line.) If, 
however, you say 


HOME 
RIGHT 30 
REPEAT 20 (FORWARD 1) 


you will get a line that is 45 degrees 
from the vertical. The reason for this is 
that Color Logo, like other Logos, can 
plot an adjacent dot in only one of eight 
directions (the eight points of a com- 
pass); unlike other Logos, however, 
Color Logo does not remember where 
the theoretical point is in relation to the 
plotted point. The result is that ex- 
ecuting FORWARD 1 twenty times will 
force the turtle to draw a line on one of 
the eight points of the compass (depend- 
ing on the true heading of the turtle and 
which point it's nearest to). This proper- 
ty of the preliminary version of Color 
Logo I looked at is unfortunate, since it 
creates a discrepancy between what you 
think Logo should do and what it ac- 
tually does. Still, such a simplification is 
understandable given the complexity of 
Logo and the limited memory space of 
the TRS-80 Color Computer; if this 
behavior is in the finished product, I'll 
certainly understand. 

In general, this looks like a nice Logo 
for children. As always, you should 
check the product's capabilities against 
its intended use and audience. Radio 
Shack plans to have Color Logo in its 
stores by September 1982.18 


property list associated with 


SQUARE: 


PPROP “SQUARE "NUM.OF.SIDES 4 

PPROP “SQUARE “INTERIOR.ANGLE 
90 

You can then print out the property 

list of SQUARE (the computer’s re- 

sponses are in italics): 


SHOW PLIST “SQUARE 
[INTERIOR. ANGLE 90 NUM.OF.SIDES 
4] 


At a Glance 


Name 
Terrapin Logo 


Type 
Programming language 


Manufacturer 

Terrapin Inc. 

678 Massachusetts Ave., #205 
Cambridge, MA 02139 

(617) 492-8816 


Price 
$149.95 


Authors 
Leigh Klotz Jr., Patrick Sobalvarro, Stephen 
Hain 


Format 
5^ -inch floppy disk 


or you can get the value of a given 
property: 


SHOW GPROP "SQUARE 
"NUM.OF.SIDES 


4 


Note that the word SQUARE can be 
either a variable with a value or a 
procedure with a definition; its prop- 
erty list is connected to but not the 
same as the word itself. Property lists 
can be useful in certain list-manipu- 
lating applications. (By the way, it 
would not be very hard to make a set 
of Logo procedures that do the same 
thing for most of the other Logos; 
Harold Abelson does this—he calls 
them association lists—in his two 
books, Apple Logo and Logo for the 
Apple II.) 

CATCH and THROW are two 
unlikely Logo commands that allow a 
given condition to cause the execu- 
tion of a list of commands. Normally, 
there's nothing special about that—an 
IF statement wil do the same 
thing—but in this case, the triggering 
condition may be a Logo error. If so, 
a Logo program can intercept the 
usual Logo response to that error and 
substitute a user-specified response; 
this allows a program to recover from 
specified errors instead of ending. 

Apple Logo contains a number of 
useful commands that are not in the 
other Logos reviewed here. Although 
most of them can be defined by the 


Language Used 
6502 machine language 


Computer Needed 
Apple |! or Apple Il Pius with 48K bytes of 
memory and 16K memory card 


Software Included 

One Logo Language Disk (copy protected; 
backup available for $15], one Utilities 
Disk (with utilities from MIT and Terrapin} 


Documentation 

Terrapin Logo Tutorial, 86 pages (draft 
version}; Logo for the Apple It Technical 
Manual, by Harold Abelson and Leigh 
Klotz Jr., 55 pages 


Audience 
Anyone interested in Logo 


user, it is nice to have them available 
automatically. Examples of such 
commands are COUNT (which returns 
the number of items in a list), ITEM 
(which returns the nth item of a list), 
and numerous predicate words that 
return a value of "TRUE or "FALSE 
depending on the logical value of 
whatever is being tested (EMPTYP, 
KEYP, WORDP, and others). Apple 
Logo also lets you redefine the 
primitive operations supplied with 
the language; although most people 
won't need to do this, it's nice to be 
able to. 

Several other features are worth 
mentioning. One characteristic of all 
Logos is that any named variable be- 
comes global to the workspace (and 
so has the same value within any pro- 
cedure in it) unless the name is an 
argument to a procedure (these are 
called dummy arguments in other 
computer languages). Apple Logo has 
added a LOCAL statement that 
restricts the domain of any variable 
named by it to the procedure that 
uses the LOCAL statement and any 
procedures it calls. This often helps 
prevent hard-to-find program errors 
resulting from unsuspected interac- 
tion between variables. 

Users of Apple Logo will probably 
be able to buy a peripheral board for 
the Apple that will give it sprites (col- 
ored, moving images of varying 
shapes—see the discussion on sprites 
in the section on TI Logo, below). 


Circle 57 on inquiry card. 


OKIDATA 


MICROLINE 84 


Parallel —*10945s8 UPS peuverep 
RS-232C— 51 29488 UPS DELIVERED 


Ш 200 cps, bi-directional, logic-seeking 

B 16%” carriage w/friction & tractor feed 

E Near letter-quality proportional print 
in all sizes & modes (50 cps) 

E Dot-addressable graphics standard 


Okidata Printers 


MICROLINE 80................... +4349% 


MICROLINE 89А ................. ‘449% 
MICROLINE 83A ................. $7 19** 


Smith-Corona Printer 


TP-1 DAISY WHEEL PRINTER, ........ $6895 


10 or 12 cpi, parallel or RS-939C 
IDS Printers 


IDS Prism 80 w/Sprint Mode, Dot ju 


and Cut Sheet Guide .......... 
IDS Prism 132 includes all the s plus 
4-color graphics.............. 1 89 


NEC Printers 


NEC РС809ЗА=С............... $5098 


NEC 3510/3530 Spinwriter (Parallel or 
RS-232C) 35срѕ .............. 19045 
МЕС 7710/7730 Spinwriter (Parallel or 
RS-939C) 55срѕ .............. #955988 


C.Itoh Printers 


C.ITOH Pro Writer (Parallel) ...... 509 


C.ITOH PRO WRITER (RS-232C) ..... 16645 
CATOH PRO WRITER || (Parallel) ..... 97398 


C.ITOH PRO WRITER Il (RS-239C).... 7998 
C.ITOH F-10/40 STAR Writer Daisy Wheel 
(Parallel or RS-232C) 40cps ... *1494** 
C.ITOH F-10/55 STAR Waiter Daisy Wheel 
(Parallel or RS-232C) 55 cps ... *1799** 


Cables and interfaces available for APPLE 


ATAR, CBM/Ptr, IBM PC, Оѕвовме, & TRS-80. 


стин & Information: 
CALL (60 03 -673-8857 
ORDERS 


(800)343-0726 


No Hidden Charges 


No surcharge for credit cards—No charge for 
UPS shipping—Stock shipments next day 
Ай equipment shipped factory fresh with 

manufacturer’s warranty—We accept CODs 
(Sorry, no open POs or foreign orders) 
Prices subject to change 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 


HE BOTTOM 
LINE 


ELM STREET, MILFORD NH 03055-0423 
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North Stars 


Advantage 
over 


IBM and Apple 
Is easy to See. 


The North Star ADVANTAGE desktop computer has 
higher precision graphics, better software, and greater 
disk capacity than the IBM Personal Computer or the 
Apple IIl. Plus, nationwide on-site service and free 
business graphics software. See it for yourself. Then 
check the price. You'll see how easy it is to own the 
North Star ADVANTAGE. For the name of the North Star 
dealer nearest you, call today. 


CALL TOLL FREE 


800-447-4700 


(ILLINOIS 1800:322-4400) 


E YE B 5 ы ы "= LA L - = 


FOLLOW THE star № 


моа 


14440 Catalina Street, San Leandro, California 94577 
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Logo Computer Systems Inc. (which 
created Apple Logo) showed me a 
prototype of a sprite board that the 
company plans to market by the end 
of 1982. Multiple sprites will be able 
to move on screen at a time, and they 
will be able to draw lines, just as a 
turtle can. (TI Logo sprites do not 
draw lines.) Once this happens, ТЇ 
Logo will lose one of its main advan- 
tages over the versions of Logo for 
the Apple II. (At this writing, we 
have no details on availability or 
price. ) 


Apple Logo: Problems 

I found one bug in Apple Logo and 
several things I didn't like. The bug 
occurred as follows: 


SHOW SENTENCE -5 3 
1553] 

SHOW SENTENCE +5 3 
[8] 


Apple Logo should have returned 
[5 31. The error occurs in the parsing 
of the phrase +5 3 and has nothing to 
do with the SENTENCE command 
itself. Apple Logo shows a certain re- 
semblance to LISP in allowing an 
operator-number-number construct 
for the operations of addition, sub- 
traction, multiplication, and division. 
So Apple Logo behaves as follows: 


PRINT +53 
8 
PRINT/124 
3 


It seems that something in the parsing 
algorithm cannot distinguish between 
+5 3 and + 5 3. Although this is 
definitely an error, it probably will 
not occur in normal programming be- 
cause people do not usually place plus 
signs before positive numbers. 

A command I don't like is the Ap- 
ple Logo IF statement. In Terrapin/ 
Krell Logo, an IF statement looks like 
this: 


IF :RESO THEN MAKE "RES :RES - 1 
ELSE MAKE "RES :RES +1 


In Apple Logo, this becomes: 


IF :RESO [MAKE "RES :RES - 1] [MAKE 
"RES ‘RES+ 1] 


At a Glance 


Name 
TI Logo 


Type 
Programming language 


Manufacturer 

Texas Instruments Customer Relations 
POB 53 

Lubbock, T X 79408 

(800j 858-4565 


Price 
$129.95 


Author 

Jointly developed by Texas Instruments 
Corporate Engineering Center and the 
MIT Logo Group 


Format 
Command Module (read-only memory car- 
tridge] 


In Apple Logo, both the THEN and the 
ELSE clauses of the IF statements are 
actually lists. If the expression 
evaluated is true, the first list is ex- 
ecuted; if it is false, the second list is 
executed. This particular syntax 
seems arbitrary to me, and it might 
seem rather cryptic to someone who 
has not dealt with computers before. 
In addition, if you write an IF state- 
ment without the brackets, you get an 
error message that is unrelated to the 
IF statement or the absence of 
brackets. This makes the debugging 
process longer. Given the apparent 
Apple Logo philosophy of tailoring 
the system to the nontechnical user, 
I'm surprised the IF statement was im- 
plemented this way. 

Apple Logo seems to enjoy making 
inputs to certain commands into lists. 
For example, the commands SETPOS, 
TOWARDS, IFTRUE, and IFFALSE re- 
quire their arguments to be made into 
lists. Given, say, variables XVAL and 
YVAL that have numeric values, in 
Terrapin/Krell Logo, you would say: 


SETHEADING TOWARDS :XVAL 
: YVAL 


However, Apple Logo requires you to 
make a list of the :XVAL :YVAL pair. 
So the Apple Logo version has to be: 


SETHEADING TOWARDS LIST :XVAL 
: Y VAL 


Language Used 
9900 machine language 


Computer Needed 

Texas Instruments TI-99/4 or TI-99/4A with 
32K-byte memory expansion option and 
either cassette recorder or floppy disk 


Software Included 

One Command Module containing TI 
Logo; a cassette and floppy disk contain- 
ing TI Logo demonstration programs 


Documentation 
TI Logo, 83 pages; booklet of documenta- 
tion for the demonstration programs 


Audience 
Anyone interested in Logo 


The word LIST has to precede the 
values of XVAL and YVAL because the 
TOWARDS command requires as in- 
put a list with two numbers in it. 
(You can't simply say :XVAL :YVAL] 
because brackets prevent the evalua- 
tion of :XVAL and :YVAL.) Like the 
use of the IF statement, the use of 
brackets (or any other list-making 
words) seems to me arbitrary, cryp- 
tic, and error inducing. 


| | 
[ am amazed and 
horrified to find that 
Apple Logo does not 
provide for comments 
in Logo programs. 


Finally, there is an omission in the 
Apple Logo system that I find quite 
inexcusable— Apple Logo has no pro- 
vision for putting comments in Logo 
programs. According to someone at 
Logo Computer Systems Inc., com- 
ments were not allowed because they 
caused procedures to take up too 
much space. I find this a rather weak 
excuse for a language that purports to 
teach good programming habits and 
make programming easy for begin- 
ners, Making comments in programs, 
regardless of the language used, is one 
of the cornerstones of good program- 


ming practice, and I am amazed and 
horrified to find that Apple Logo does 
not provide for them (all the other 
Logos except the TRS-80 Logo do). 

There is, however, a way around 
the lack of comments in Apple Logo. 
Simply define a short procedure that 
takes a list as an input and does 
nothing with it: 


TO ; :ARG 
END 


This defines the Logo procedure '';"' 
which will "eat" any list that comes 
directly after it. You can now add 
comments to a program by putting 
brackets around them and a semi- 
colon and a space just before the 
opening bracket: 


TO DUMMY.PROGRAM 

; [THIS COMMENT WILL BE 
IGNORED] 

END 


This method, however, may „have 
speed and program-size side effects 
because the comments are actually a 
part of the procedure and are exe- 
cuted every time the procedure is exe- 
cuted. As for the necessity of putting 
brackets around things—you’re get- 
ting used to that by now, aren't you? 


Terrapin/Krell Logo 

Both Terrapin Inc. and Krell Soft- 
ware Corporation are licensed to dis- 
tribute MIT Logo, a version of Logo 
developed by the Logo Group of the 
Massachusetts Institute of Tech- 
nology. (This implementation was 
created by Leigh Klotz Jr., Patrick 
Sobalvarro, and Stephen Hain under 
the direction of Harold Abelson.) 


Though the language is the same for 


both companies’ versions, the 
materials supplied with each version 
differ. The main differences are as 
follows: Krell Logo includes a second 
(copy-protected) Logo disk, a set of 
introductory programs called "Alice 
in Logoland," a program called 
INSTANT.LOGO.TUTOR, a nice 
reference-guide wall poster, and a 
copy of Logo for the Apple IH, by 
Harold Abelson. Terrapin Logo in- 
cludes only one Logo disk (you can 
buy an extra one for $15), a copy of 
Logo for the Apple H: Technical 
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Listing 3: An example of the TRACE function tracing the execution of the Logo phrase 


STR.GR.THAN “IT “IS. 


TRACING ON 
EXECUTING STR.GR.THAN IT IS 


IF :FIRST = :SECOND OUTPUT "FALSE 


IF :FIRST = " OUTPUT "FALSE 
IF :SECOND = " OUTPUT "TRUE 
MAKE "CHAR! FIRST :FIRST 
MAKE "CHAR2 FIRST :SECOND 


IF ASCII :CHAR1 > ASCII :CHAR2 OUTPUT "TRUE 
IF ASCII :CHAR1 < ASCII :CHAR2 OUTPUT "FALSE 
OUTPUT STR.GR.THAN BUTFIRST :FIRST BUTFIRST :SECOND 


EXECUTING STR.GR. THAN T S 
IF :FIRST 
IF :FIRST = " OUTPUT "FALSE 
IF :SECOND - " OUTPUT "TRUE 
MAKE "CHAR! FIRST :FIRST 
MAKE "CHAR2 FIRST :SECOND 


:SECOND OUTPUT "FALSE 


IF ASCII :CHAR1 > ASCII :CHAR2 OUTPUT "TRUE 


ENDING STR.GR. THAN 
ENDING STR.GR.THAN 
RESULT: TRUE 


Manual, and a copy of the Terrapin 
Logo Language Tutorial, by Deborah 
Tater and Patrick Sobalvarro. 

Your choice of the Krell or Ter- 
rapin version of MIT Logo will de- 
pend on your own preferences. On 
one hand, Terrapin now employs one 
of the persons who implemented MIT 
Logo and consults with another 
(Leigh Klotz Jr. and Patrick 
Sobalvarro, respectively). Terrapin 
will offer revised versions of Terrapin 
Logo for $20; also, if you find an 
error in Terrapin Logo during the 
90-day warranty period and Terrapin 
has corrected it, you will receive the 
revision containing the correction 
free. The tutorial book by Tater and 
Sobalvarro is very good. Although it 
is geared for the novice, it does a very 
good job of introducing some ad- 
vanced Logo concepts. Finally, Ter- 
rapin may be offering a version of its 
Logo that implements sprites (more 
on that below). 

I found the programs supplied by 
Krell competent but simplistic; how- 
ever, the "Alice" programs might be 
of interest to children. Krell also 
offers more support materials, 
though many of them were not avail- 
able at press time and so could not be 
evaluated. Abelson's excellent 
tutorial book is geared to the begin- 
ning, nontechnical user. I prefer the 
Terrapin version, largely because of 


254 August 1982 © BYTE Publications Inc 


its superior technical support and the 
availability of a sprite version. How- 
ever, the Krell version offers slightly 
more materials for the money. 

Although both Terrapin/Krell 
Logo and Apple Logo can be used 
easily by any prospective user, adult 
and child alike, the differences be- 
tween them seem to indicate different 
company perceptions of the intended 
Logo user. Each version makes a cer- 
tain class of things easier to do, Al- 
though Apple Logo has a richer set of 
commands, it is delivered to the user 
as a sealed "black box" that you can't 
tinker with; in addition, certain fea- 
tures (like the STARTUP file, buried 
packages, and the necessity of delet- 
ing a disk file before it can be resaved 
under the same name) seem to point 
toward making the finished applica- 
tion as user-proof as possible. On the 
other hand, Terrapin/Krell Logo 
seems to be oriented toward the more 
knowledgeable user, who doesn't 
need that extra level of protection. 
The following paragraphs describe 
the features of Terrapin/Krell Logo 
that support this point of view. 

The pair of program debugging 
commands TRACE and NOTRACE is 
easily the most important feature of 
Terrapin/Krell Logo. After TRACE 
has been executed, Logo executes a 
procedure one line at a time (showing 
each line as it executes) and waits for 
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Mainframe- 
Quality 
Software for 
Microcomputers 


ISE is an international con- 
sortium of the world's leading 
consulting and software firms. 

Our specialized products and 
services are distributed throughout 
the world by these ISE affiliates: 


In 0.5; 

ISE-USA 

350 West Sagamore Parkway 
West Lafayette, IN 47906 
Tel: (317) 463-2581 

TWX: 810-342-1881 


In France: 

ISE-CEGOS 

Tour Chenonceaux 

204, Rond-Point du Pont de Sevres 
92516 Boulogne Billancourt Cedex 
Tel: 620-61-04 


In Germany: 
ISE-ADV/ORGA GERMANY 


Lothstr. 19 
D-8000 Munich 40 
Tel: 089-192 071/4 


In Norway: 
ISE-DATEMA NORWAY 
ST. Halvards gt. 77 
Oslo 6 Norway 

Tel: (02) 670880 


In Sweden: 
ISE-DATEMA SWEDEN 
Box 1056 
Huvudstagatan 1 

171 21 Solna 


In Switzerland and Austria: 
ISE-ADV/ORGA SWITZERLAND 
Morgartenstrasse 6 

CH-6003 Luzern 

Tel: 041-23 23 60/61 


In the UK and Ireland: 
ISE-PACTEL 
Rochester House 

33 Greycoat Street 
London SWIP2QF 
Tel: 01-828 7744 


Elsewhere: 

ISE-INTERNATIONAL 

350 West Sagamore Parkway 

West Lafayette, IN 47906 

Tel: (317) 463-4561 

TWX: 810-342-1881 

Visit us at booth #603, Software/Expo 
National in Chicago. 
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If you can't answer "YES" to these questions, send fer 
our comprehensive booklet, “How to Evaluate and 
Select a Data Base Management System.” 


MAIL TO: Your local ISE affiliate. 


CAS И И 
Company — À— —ÉÁÁ—— —Á————————————— 


TM 
Professionals know the difference. Address —— Á———————————— 
О = + == go у City State Zip 
ISE is an international 
consortium of the world’s 
leading consulting and software firms, (area code) (ext) 


representing over 5,000 professionals Z80is a registered trademark of Zilog; PDP-11 of Digital Equipment Corp; 
around the world. CP/M of Digital Research; UNIX of Western Electric; PCDOS of IBM. 4B302 


Filename 


ANIMAL 


KRELLSHAPES.AUX * * 


PSR, PCB, DOT.LINE, 
SFD, CIRCLE * * 

LENGTH, XFL, IXL, 

XNE * * 


a keypress before executing the next 
statement. Listing 3 shows an exam- 
ple of executing a Logo statement 
when the TRACE function is active. In 
preparing for this review, I wrote 
several programs and transferred 
them to all three Logo systems; I can't 
tell you how much I missed the 
TRACE function on the three systems 
that don't have it. 

Another convenient feature of Ter- 
rapin/Krell Logo is the DOS com- 
mand, which lets you interact with 
the Apple DOS (disk operating sys- 
tem). For example, you can rename a 
file from Logo like this: 


DOS [RENAME GERBIL.LOGO, 
GERBILWARS.LOGO] 


The DOS commands this works with 
are BLOAD, BRUN, BSAVE, 
CATALOG, DELETE, LOCK, MON, 
NOMON, RENAME, UNLOCK, and 
VERIFY. 

Terrapin/Krell Logo includes a 
Logo 6502 assembly-language assem- 
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Description 


a guessing game about animals that shows Logo's list- 
manipulating features 

a program that lets small children draw pictures using 
the turtle and one-letter commands 

a program that introduces a dynaturtle—a turtle that 
moves according to the laws of Newtonian physics 


a set of Logo procedures that plays music through the 
a program that allows you to change the shape of the 


procedures that allow you to define Logo procedures in 
terms of 6502 assembly-language code 

a set of Logo procedures that allows a Terrapin turtle 
robot to be controlled from Terrapin Logo 

a procedure that lets you save only part of the Logo 


added procedures related to the text cursor and text out- 
procedures that let you use the Logo editor as a text 


a procedure that lets you enter procedures without us- 
ing the Logo editor (for smaller children) 

procedures for drawing arcs and circles 
INSTANT.LOGO.TUTOR * * a program that calls up basic information about Logo 
when the word MENU is executed 

a procedure that allows you to change the turtle to any 
one of 25 predefined shapes 

miscellaneous graphics words 


INSTANT 
DYNATRACK 
FID a file utility program 
MUSIC 

Apple speaker 
SHAPE.EDIT 

Logo graphics turtle 
ASSEMBLER 
TCL * 
PSAVE * 

workspace 
CURSOR * 

put 
TEXTEDIT * 

editor 
TEACH * 
ARCS * 


miscellaneous list-manipulating words 


Table 1: A list of the major files on the Terrapin/Krell Logo Utilities Disk and their 
function. Files marked with one asterisk are provided with Terrapin Logo only; files 
marked with two asterisks are provided with Krell Logo only. 


bler and sufficient information on the 
Logo internal structure to make it 
useful. This is the single feature of 
Terrapin/Krell Logo that best il- 
lustrates its "open-software" as op- 
posed to Apple Logo's "closed- 
software" philosophy. With the Ter- 
rapin/Krell Logo Assembler, you can 
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Sprites are easily the 
most important feature 
of TI Logo. 


do a lot of things that can't be done 
with Apple Logo—anything that re- 
quires assembly language or interfac- 
ing to the outside world. For exam- 
ple, an assembly-language program 
to generate a variable-pitched tone 
through the Apple speaker can be in- 
terfaced to Logo and used to create a 
music-playing program written in 
Logo. 


Assembly-language routines can 
also be used to connect Logo to, say, 
a nonstandard printer card, a real- 
time clock, or a tone generator con- 
nected through the Apple game pad- 
dles. (Logo for the Apple II: 
Technical Manual also includes a 
two-page list of useful memory ad- 
dresses and routine entry points as 
part of an entire chapter on how to 
write assembly-language routines for 
Terrapin/Krell Logo and how to use 
the Logo Assembler.) 

The Utilities Disk is another impor- 
tant feature of Terrapin/Krell Logo. 
It contains the assembler as well as 
several other useful sets of proce- 
dures. Table 1 gives a list of the major 
files on that floppy disk. Both Ter- 
rapin and Krell have put on their 
Utilities Disks several files that have 
been created by members of their 
staffs; each are not, of course, avail- 
able on the Utilities Disk supplied by 
the other company. 

A special variable called SAVEMOD 
can be changed to allow using the 
Terrapin/Krell Logo editor as a text 
editor. (Without this change, the 
editor would try to execute the con- 
tents of the file.) Some procedures on 
the Utilities Disk make reading, writ- 
ing, and printing arbitrary text files 
easier. The SAVEMOD variable is also 
useful in making self-starting files 
(files that, after being loaded into the 
Logo workspace, automatically exe- 
cute one or more phrases of Logo). 

Terrapin/Krell Logo will work 
with Steve Ciarcia's sprite board for 
the Apple (see Ciarcia's column in 
this issue for details). It is possible 
that Terrapin will also create a new 
version of Logo that will integrate 
sprite and turtle graphics on the same 
screen and allow sprites to be given 
movement that is independent of the 
executing procedure; however, this 
had not been decided at the time this 
was written. As with the sprite board 
for Apple Logo, the availability of 
one from Terrapin would negate the 
presence of sprites as one of the 
primary advantages of TI Logo. 


TI Logo: Features 

Although people at Texas Instru- 
ments worked with people at MIT to 
create TI Logo, this Logo is not as 
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Photo 2: Priority in Tl Logo sprites. The sprite with the lower number (a truck) appears 
to be on top of the sprite with the higher number (a box). 


similar to the Apple-based Logos as 
they are to each other. Some of the 
differences will make TI Logo the best 
system for some people, but most of 
them, in my opinion, will severely 
limit TI Logo's usefulness. I'll con- 
sider the features of TI Logo first, 
then its limitations. 

Sprites are easily the most impor- 
tant feature of TI Logo. They are col- 
ored video images (up to 16 dots wide 
by 16 dots high) that are an inherent 
part of the TI-99/4A. The TI-99/4A 
has 32 sprites built into it, and each 
sprite can be given a shape, color, 
and position on the video display (in- 
dependent of the text being 
displayed); in addition, the sprites 
have an inherent priority of display 
among themselves, so that when two 
sprite images intersect, one sprite ap- 
pears to be on top of the other (see 
photo 2). This priority is automatical- 
ly maintained by video circuitry in- 
side the TI-99/4A. 

TI Logo adds some features to the 
hardware-inherent features of sprites. 
Sprites (like turtles) can be given a 
heading, but, unlike turtles, they can 
also be given a velocity. In other 
words, sprites move in a straight line 
at a given speed without slowing 
down the running program until they 
are told to change their behavior; in 
fact, they also move even when no 


[ 
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program is running. The reference list, 
which includes all the sprite com- 
mands, shows TI Logo's superiority 
over the Apple-based Logos in this 
respect. However, sprites are unlike 
turtles in that they cannot draw lines. 

Closely related to sprites are sprite 
shapes. Five are defined by name: 
PLANE, TRUCK, ROCKET, BALL, and 
BOX. (Becausesprite shapes are called 
by number, these are actually vari- 
ables with the values 1 through 5.) 
Sprites can also be given one of 16 
colors, and the attributes of shape, | 
color, heading, and speed can be as- 
signed to a sprite by the following 
Logo commands, 


TELL SPRITE 2 

(makes sprite 2 "listen" to the 
commands that follow) 

CARRY :BALL 

(gives it the predefined "ball" shape) 

CARRY 4 

(does the same as CARRY :BALL) 

SETCOLOR :RUST 

(gives it an orange-brown color) 

SETCOLOR 8 

(does the same as SETCOLOR :RUST) 

SETHEADING 90 

(makes it point to the right) 

SETSPEED 48 

(starts it moving at a speed of 48) 


2000 Center Street 
Berkeley, CA 94704 


Note that the number of the sprite (in 
this case, sprite 2) and the shape of 


developments 
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Photo 3: The MAKESHAPE procedure in TI Logo. When MAKESHAPE n is executed, 
sprite shape n is displayed in enlarged form and is available for editing. The graphics 
cursor, a blinking box, can be moved to any box with arrow keys; when the cursor 
leaves a box, the box can be left either filled in or empty. Any sprites carrying that 
shape immediately assume that shape, as can be seen by the small sprite of the same 
shape on screen. 


-MHE PORSTI 


B 
TI PARSE 


Photo 4: Tile recoloration and redefinition, As this photo illustrates, both the shape and 
color of a tile (character) can be changed. Notice that changing the color of a single tile 
also changes the color of the other seven tiles in the same group. 
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the sprite (in this case, shape 4) are 
different. 

New sprite shapes (numbered from 
О to 25) can be created (or existing 
sprite shapes can be redefined) with 
the MAKESHAPE command. For ex- 
ample, to redefine shape 4, the ball, 
type: 

MAKESHAPE 4 


An enlarged version of the ball ap- 
pears in a 16 by 16 grid with a blink- 
ing square denoting the graphics cur- 
sor. À square is cleared when an ar- 
row key is pressed and filled when the 
T1-99/4A function key (or TI-99/4 
shift key) is pressed (see photo 3). Al- 
though this scheme certainly works, 
it is hard to go across a complicated 
shape without accidentally changing 
it; it would be nice if the graphics cur- 
sor had a nondestructive mode that 
allowed it to move without changing 
the shape underneath it. When the 
Back key is pressed, the modified 
shape (in this example) becomes 
shape 4. (Unfortunately, there is no 
way to exit the shape-making process 
and leave the shape as it was before 
editing began.) 

Tiles are TI's nontechnical name 
for characters, which are patterns in 
an 8 by 8 grid. (Interestingly enough, 
certain TI Logo commands like 
MAKECHAR and PRINTCHAR refer to 
them as characters, while the docu- 
mentation and some other com- 
mands—TELL ТЕ n and 
PUTTILE—refer to them as tiles.) 
There are 256 tiles available in the 
system, 64 of which are used for the 
TI Logo character set. Any tile can be 
redefined with the MAKECHAR 
command, which works like the 
MAKESHAPE command described 
above. 

Tiles can also, to a certain extent, 
be given a different color. Tiles are 
grouped by ascending tile number in 
sets of 8, and a tile can be given one 
of 16 colors by using the SETCOLOR 


command: 


TELL TILE 78 
SETCOLOR :LEMON 
(or SETCOLOR 1 1) 


These commands will cause the letter 
N (which is tile 78) to change to a cer- 


Of course Percom diskette drives for the IBM Personal 
Computer fit right in. They fit right outside your Personal 
Computer, too. And they're fully compatible, providing the 
same full double-density storage capacity. 

But just as important, Percom diskette drives also fit the 
same high standards set by IBM. 

At Percom we've been making disk storage systems 
since 1977. We build quality, high-performance disk drive 
systems. From proven design through quality inspections 
that include 100% two-day operational tests. And Percom 
dealer support ensures competent after-sale service. 

So expect more from Percom. You won't be 
disappointed. 


Percom disk drives for the IBM Personal Computer are 
available in 40-track single- and dual-head models, and 80- 
track single-head models. Call or visit your independent IBM 
Personal Computer dealer — and fit right in with Percom. 
For the names of dealers carrying Percom products for your 
Personal Computer call toll-free 1-800-527-1222. 
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Main/Frames 
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$200 


* 30 Models of Enclosures 

• Assembled and tested 

e Quasi-Coax Motherboards 
e Power Supply 

e Сога cage ond guides 


e Fan, line, cord, fuse, power 
& rese! swilches 


8" Floppy MainiFrame 


8" Disc Enclosure 


Phase/80 8" Floppy Mainframe 


Phase/80 Desk + Mainframe 


Write or call for our 
brochure which includes our 
application note: 
"Building Computers — 

A Recipe" 


INTEGRAND ’ 


8520 Roosevelt Ave. « Visalla, CA 93294 
209/733-9288 


We accept BankAmericard/Visa 
and MosterChorge 


260 = August 1982 © BYTE Publications Inc 


Apple Logo system: 
Apple |! Plus with 48K bytes of memory 
Apple Language Card 
Disk controller card and one floppy disk 
RF modulator (approximate price) 
Apple Logo 


Terrapin/Krell Logo system: 
Apple |I Plus with 48K bytes of memory 
Apple Language Card 
Disk controller card and one floppy disk 
RF modulator (approximate príce) 
Terrapin/Krell Logo 


Disk-based TI Logo system: 


11-99/4A computer (includes RF modulator) 


PHP1200 Peripheral Expansion Box 
PHP1260 Memory Expansion Card 
PHP1240 Disk Controller Card 
PHP1250 Expansion Box Disk Drive 
PHM3040 TI Logo cartridge 


Cassette-based ТІ Logo system: 


11-99/4A computer (includes RF modulator) 


PHP2200 Memory Expansion 
cassette recorder (approximate price) 
PHM3040 TI Logo cartridge 


$1530.00 
195.00 
645.00 
40.00 
175.00 


$2585.00 


$1530.00 
195.00 
645.00 
40.00 
149.95 


$2559.95 


$450.00 
249.95 
299.95 
249.95 
399,95 
129.95 


$1779.75 


$450.00 
399.95 
90.00 
129.95 


$1029.90 


Table 2: Comparative prices of Logo systems. The table shows the list prices of Logo 
systems based on Apple Logo, Terrapin/ Krell Logo, TI Logo with a floppy disk, and 
TI Logo with a cassette recorder, respectively. These comparisons assume that a col- 
or television (not included in the prices) will be used for video display. 


tain shade of yellow. However, all 
the other tiles in its group (the letters 
H through O) will also be changed to 
that color; photo 4 shows an example 
of this. 

Given that the Apple-based Logos 
will probably have sprites available, 
the low cost of a TI-based Logo sys- 
tem is one of its biggest advantages. 
Table 2 shows the comparative costs 
of four Logo systems: two Apple- 
based Logos and two TI-based Logos, 
one supporting a floppy disk, and one 
supporting a cassette recorder. 
Schools wanting to buy multiple 
Logo systems will be particularly in- 
terested in the cassette-based TI Logo 
systems; however, the low cost of a 
cassette-based system is offset some- 
what by the unending difficulties of 
working with cassette tapes. 

The price advantage of a TI Logo 
system is impressive—about $700 be- 


tween the Apple-based Logos and a 
disk-based TI Logo, and over $1500 
between the Apple-based Logos and a 
cassette-based TI Logo. (The price 
difference may actually be greater— 
some dealers discount the TI product 
line significantly, while it is increas- 
ingly difficult to buy Apple IIs at a 
discount.) In fact, even including the 
color television sets, you can almost 
buy two cassette-based TI Logo sys- 
tems for the price of one Apple-based 
Logo system. Granted, other factors 
will influence your decision: the com- 
puter (if any) you own, the needs and 
characteristics of the intended users, 
and the other intended uses (if any) of 
the computer. 


TI Logo: Problems 

Unfortunately, there are several 
things wrong with TI Logo. Most of 
these problems won't matter for cer- 
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IF YOU AREN’T A PROGRAMMER... 


... Our program generator, QUICK GEN, is 
ready to help you. With QUICK GEN almost 
anyone — even those unsophisticated about 
computers — may generate powerful busi- 
ness programs. In ashort time, you can create 
a program and a data file that allows an opera- 
tor, using menu choices, to selectively . . . 

review records add records 

edit records delete records 

update records print out records 


QUICK GEN guides you through the 
following easy steps. When you finish, you will 
have created a GBS program and a data file. 
1, Create a screen of labels and headings 
using a full-screen editor 

2. Define data fields, including type and format 

3. Position data fields on the display by mov- 
ing the cursor 

4. Write equations that perform calculations 
on the displayed data 


Also of help to the non-programmer is 
our report generator REPORT GEN. With 
it you may create programs that can produce 
a wide range of customized reports. Check 
out these features of REPORT GEN: 

Complete file printout 

Summary printout to your 
specifications 

One line per record, or 

Multiple lines per record 

Print from up to three related files 

Compute subtotals and totals 


Finally, there is MENU GEN. It ties all 
of your programs together and permits an 
operator to work exclusively from menus. 
QUICK GEN, REPORT GEN, and MENU 
GEN all require GBS to operate. 


Circle 342 on Inquiry card. 
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king for a DATA BASE? 


THE BEST DATA BASE SYSTEM 


GBS” 


IF YOU ARE A PROGRAMMER... 


. . . you need GBS. It is a powerful, fully pro- 
grammable, relational database management 
system. You can access 3 different files 
simultaneously, and work with as many files 
as you need within a single program. Use one- 
to-one, one-to-many, or many-to-one rela. 
tionships. GBS allows data files to span four 
disk drives. Up to ten indexes may be used 
simultaneously with each data file, and they 
are automatically updated when records are 
added or indexed fields are changed. 


GBS uses disk space well by compress- 
ing screens and program tables, and by 
requiring only 24K of disk space to index a 
data file of 5000 records. When you run 
applications, GBS need not be available on 
disk, thus freeing often valuable disk space 
and avoiding tedious overlays of program 
code. 


When you program GBS, all the tools are 
immediately available. You may program and 
test without requiring an outside editor, 
assembler, or compiler. Thus, changes may 
be made and tested in seconds. 


You program GBS by making table 
entries using a full screen editor. The tabular 
structure allows GBS to execute your appli- 
cations and those created using the 
GENerator programs extremely rapidly. 


You may construct screens with a full 
screen editor. Later, your programs will dis- 
play these screens with a single instruction. 
You may use subroutines to shorten and 
organize your programs. The fields in a record 
may be referenced like an array. And for those 
learning to use GBS, there are valuable 
HELPs available on call. 


QUICK GEN" 
REPORT GEN" 
MENU GEN" 
CONVERT 


GBS 


[5 READY TO DO YOUR JOB 


$300 
$125 
$150 
$ 75 
$ 60 


START USING GBS NOW. 


GBS is up and running on most popular 
CP/M"* based computers, like those made by 
Apple, Tandy, Xerox, Sharp, NEC, Osborne, 
Televideo, Hewlett Packard, Vector, Toshiba, 
Altos, and more. 

If you are now using an older, slower data 
base management system, you can move up 
to the power of GBS and adapt your current 
data files with the help of our optional utility 
CONVERT. 

You can order GBS with confidence 
because we quarantee it! If GBS isn’t all 
we Say it is, and more, simply return it within 
30 days for a full refund. This offer is for a 
limited time only, so please act immediately. 
Discuss these terms with your local computer 
store manager — he may be a participating 
GBS dealer. 


Call Today 
Contact us today for additional infor- 
mation or to take advantage 
of our special 30- 
day Money Back 
Guarantee. 


GBS — it's the best 
business decision 
you can make, for 
today and for the 


future. 


QUALITY SOFTWARE 
6660 Reseda Blvd., Suite 107 
Reseda, CA 91335 (213) 344-6599 


*CP/M is a registered trademark of Digital Research. 
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tain users, but they will be very im- 
portant to others. You should ask 
yourself how important these prob- 
lems are to you. 

One problem I want to mention, 
keyboard layout, should be at- 
tributed to the TI-99/4A computer 
rather than TI Logo itself; and two 
others, turtle drawing behavior and 
slowness of execution, are probably 
attributable to the computer as well. 
The poor layout of the TI-99/4 and 
TI-99/4A keyboards is well known 
and does not need to be amplified 
here. The latter keyboard is improved 
in that it has true typewriter keys in- 
stead of button-type keys, but one 
knowledgeable TI Logo observer says 
that the TI-99/4A keyboard is more 
difficult to use for Logo than the 
TI-99/4's. 

In any case, the TI-99/4A key- 
board still infuriates anyone with any 
keyboard skills. (This would be less 
of a problem for children who do not 
know how to type, but it would put 
them at a disadvantage when using 
other keyboards.) Two often-used 


keys, the backspace and double- 
quotes (") keys, use a poorly placed 
FCTN key. The FCTN key is below 
the right shift key; backspace is 
FCTN-3 and the double-quotes key is 
FCTN-P. In addition, some FCTN 
keys that are active within the TI 
Logo editor are inactive outside it, 
while others are active in both places. 
This leads you to try certain FCTN 
keys to see if they accomplish a given 
editing task; not only do they not, 
but they aren't truly inactive, 
either—they leave funny-shaped 
graphics characters (FCTN-4, when 
used outside the editor, is an example 
of this). 

I also blame the slowness of TI 
Logo (see the section on benchmarks 
later) on the computer itself, although 
I am not completely sure of this. All I 
know is that TI BASIC is also very 
slow (even though the TI-99/4A uses 
a 16-bit 9900 processor) and that the 
machine has a reputation for being 
slow. 

The fact that the TI Logo turtle 
"runs out of ink" rather quickly is due 


MicroShell conducts your CAM computer 
“ with more power than 
bu ever before! 


What is MicroShell? 

eA normal CP/M program which 
adds a powerful set of com- 
mands to all programs running 
under CP/M. 

What will MicroShell do? 

s Automatic Disk and User Management - 
Finds your programs from another drive 
or user number - automatically! Save 
time and precious disk space. 

e Powerful Redirection Capability - Send 
screen output to a file or printer, Send 
printer output to a file. Take program in- 
put from a file instead of the keyboard. 

e Much Моге с Multiple commands on а 
line, more powerful and faster "submit" 
capability, user-definable prompt and 
many more features. 

Dealers - MicroShell gives you: 

e A user-friendly interface to the computer. 

e Automatic execution of an application 
program at startup. 

*Self-running demonstrations of your 
favorite software packages. 

Will MicroShell run on my computer? 

e Requires CP/M 22. Available on 8" and 
5" disks (North Star, Heath, Apple-CP/M, 
Osborne, SuperBrain and IBM-PC 
wiBaby Blue. 
CP/M . TM Digita! Research, UNIX - TM Bell Labs, Word 


star - TM Mic Baby Blue - TM Xedex, dBase . TM 
Ashton Tale. 


MicroShel! $150.00 
Manual Only $25.00 
VISA, MC accepted 

| VA residents add 4% 
Overseas orders add $20.00 
for ак mail 


Give me some examples! 

e Run Wordstar or dBase || from 
any disk drive or user area. 

e Save the screen from a pro- 
gram for later use or to edit 
into a report. Save printer out- 
put in a file. 

e Put commands into a file and have 
MicroShell supply them to the pro- 
gram from the file. 

e Change MicroSheil's prompt to sound 
the bell on your terminal when a pro- 
gram is done! 

Software Developers - MicroShell 

gives you: 

eA powerful UNIX-like development en- 
vironment for CPIM with some 
features that even UNIX doesn’t have! 

eThe Ability to collect the output of a 
program in a file and ease the 
documentation chore. 


Call or Write Today! 

NEW 
GENERATION 
SYSTEMS, inc. 


2153 Golf Course Drive 
Reston, Virginia 22091 
Phone: (703) 476-9143 


ORDER LINE 800-368-3359 
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to the decision to implement the lines 
the turtle draws with tiles (see the sec- 
tion labeled "Common Features," 
page 230). I do not know of any dot- 
graphics mode available on the TI- 
99/4A, which leads me to believe that 
this was the only way to create turtle 
graphics; the limitation is the fault of 
the machine itself and not the imple- 
mentation of TI Logo. 

Two other problems with TI Logo 
concern the language itself. One, 
some moderately serious problems 
with the TI Logo printed documenta- 
tion, will be covered more fully in a 
later section. The other, integer-only 
arithmetic, has been mentioned in the 
"Common Features" section. Being 
limited to integer arithmetic would 
not be a disadvantage for simple Logo 
applications (the beginning Logo pro- 
grams of children, for instance). 
Floating-point numbers are often 
useful, if not necessary, for many 
fairly simple applications; for exam- 
ple, the Apple-based Logos can draw 
arcs and circles with greater control 
because of the availability of floating- 
point numbers. 


TI Logo: Undocumented Features 

Through experimentation and con- 
versations with various people in the 
TI Logo community, I found several 
Logo commands that are in TI Logo 
but are not documented. The funda- 
mental list-manipulating commands 
FPUT and LPUT work, as do several 
predicate words — NUMBER?, THING?, 
and WORD? (for definitions, see the 
words NUMBERP, THINGP, and 
WORDP in the reference list). 

Another command that I was told 
about and later confirmed, DEBUG, 
toggles an internal trace mode be- 
tween on and off states. When the 
trace mode is on and a procedure is 
executed, any error condition causes 
the procedure to pause (rather than 
simply end) with a prompt telling you 
what level you are at. You can then 
execute statements from the keyboard 
to determine (and perhaps correct) 
what is wrong, then type CONTINUE 
to continue execution. 


TI Logo: Implementation Errors 
and Poor Design Decisions 

In this section, I am going to cover 
some of the more serious errors in TI 


First, the IBM Personal Computer, 


The Next Step 


Т 


SYSTEM EXPANSION with a comp- 
lete Expansion Chassis providing six 
additional system slots, a separate 
power supply and styling that com- 
plements the IBM system. 


MEMORY EXPANSION in 64K 
128K, 192K and 256K Byte incre- 
ments of Dynamic RAM with parity. 
32K Bytes of Static RAM, 32K Bytes 
of CMOS RAM with battery backup, or 
up to 128K Bytes of Read Only 
Memory. 


PRACTICAL EXPANSION with two 
Serial ports and one Parallel port on a 
single board, or a Time of Day 
calendar with battery backup, a Voice 
Synthesizer with vocabulary in ROM 
and phoneme speech generation, 
even a BSR X10™ device controller 


for lights and appliances. UN А 


DISK EXPANSION through the addition of a five ог ten megabyte 
Winchester disk. The disk options come enclosed in the TECMAR 
Expansion Chassis, providing additional expansion slots as well as 
Winchester disk storage. This approach assures you of unmatched 
system expandability for nearly any application. 


FUNCTIONAL EXPANSION is also available with TECMAR 
Speed Disk™ and print Spooling Software that give new 
functionality to memory options. 


UNMATCHED EXPANSION forthe serious IBM Personal Computer 
user through these and the many other TECMAR Expansion products 
available through participating COMPUTERLAND stores, and other 
fine computer retailers nationwide. 


For IBM Personal Computer Expans 


Tecmar 


The TECMAR Expansion series is the first 
and only, complete line of expansion options 
available for the IBM Personal Computer. 


Now totaling over twenty-five separate 
options, the TECMAR series gives you the 
broadest range of expansion available for 
your IBM Personal Computer. 


LABORATORY/INDUSTRIAL EX- 
PANSION through an IEEE 488 
interface, the Lab Tender with an 8 bit 
A/D and D/A, or the Lab Master for 
12 bit A/D and D/A, a two axis 
Stepper Motor Controller, or the Parallel 
Digital-In/Digital-Out Base 
Board™,Video Digitization 
with Video VanGogh™. 


DEVELOPMENT EXPANSION using 
an E*EEPROM programmer, Proto- 
zoa prototyping boards or a TECMAR 
Extender card. 


NEW PRODUCTS are currently un- 
der development with many soon to 
be announced. At present shipping 
26 unique IBM add-on products, we 
are still looking for needs to meet. If 
you have an need for a new product 
for the IBM Personal Computer, and 
would like to ask us about it, give a 
call on our Product Input Hotline at 
(216) 464-8317. 


ion, TAKE THE NEXT STEP... 


PERSONAL COMPUTER PRODUCTS DIVISION 


ес m ar Inc 23600 Mercantile Road, Cleveland, Ohio 44122 
Ф Telephone: (216) 464-7410 Telex: 241735 


Circle 398 on Inquiry card. 


Listing 4: Two memory-filling procedures. FILLMEMORY fills memory by creating an 
infinitely nesting procedure that prints out its current depth. FILLPROC creates short 
empty procedures of equal length under program control. Listing 4a shows the version 
used by Terrapin/Krell Logo, while listing 4b shows the version used by TI Logo. The 
procedure MAKEQQ must be executed once before the TI Logo memory-filling pro- 
cedures will work, 


(4a) 


TO FILLMEMORY :N 

PRINT 1 [AT LEVEL] PRINT :N 

FILLMEMORY :N + 1 

PRINT1 [SECOND TIME AT LEVEL] PRINT :N 
END 


TO FILLPROC :N 
PRINT1 [AT LEVEL] PRINT :N 
MAKE "PROCNAME WORD "P :N 
DEFINE :PROCNAME [[]] 
FILLPROC :N + 1 

END 


(4b) 


TO MAKEQQ 
MAKE “ОО "1234567890ABCDEFGHIJKLMNOPORSTUVWXYZ 
END 


TO FILLMEMORY :N 

TYPE [AT LEVEL] PRINT :N 

FILLMEMORY :N + 1 

TYPE [SECOND TIME AT LEVEL] PRINT :N 
END 


TO PICK :N :WORD 


IF:N = 1 THEN OUTPUT FIRST :WORD 
OUTPUT PICK :N — 1 BUTFIRST :WORD 
END 


TO FILLPROC :N 
TYPE [AT LEVEL] PRINT :N 
MAKE "PROCNAME WORD "P PICK :N :QQ 
DEFINE :PROCNAME [I[]] 
FILLPROC :N + 1 
END 


Logo itself. Some of these can be 
called poor design decisions—in other 
words, the people who designed TI 
Logo decided to implement a feature 
in a way that resulted in an awkward 
situation that could have been 
averted. At least one of these is an im- 
plementation error—a "bug" in the 
program that shouldn't be there. Sev- 
eral errors that I discuss below could 
be called either poor design decisions 
or implementation errors, depending 
on your point of view. 


The word/number dichotomy: TI 
Logo regards words and numbers as 
noninterchangeable items (in the 
Apple-based Logos, numbers are 
words). This changes the behavior of 
several Logo words. For example, the 
Apple-based Logo will behave as 
follows: 


MAKE “NUM1 14 
(make NUM1 equal to 14) 

MAKE "VAR1 WORD "XXX :NUM 1 
(make VAR1 equal to the string XXX 
followed by the value of NUM1) 

PRINT :VAR1 
(print the value of VAR1) 
XXX 14 


However, TI Logo will not do this. 
Instead, it returns the message: 


WORD DOESN'T LIKE 14 AS INPUT 


— — Saturn Navigator 
now A2-3D1 licensed! 


Yes, SubLOGIC's A2-3DA Saturn Navigator is now available as a complete 

package, incorporating all of the graphic routines necessary for a successful 

flight from earth to Saturn. If you've been looking for a realistic 3D space flight 
simulation, this is the one for you. / For the Apple Il plus 
or Apple Il with Applesoft ROM. 48K. $34.95. 


See your dealer! 


euoLOGIC 


"Apple" is the registered trademark of Apple Computer Inc. 
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Communications Corp. 
713 Edgebrook Drive 
Champaign, IL 61820 
(217) 359-8482 
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People can be trained to know how 
computers work. But we've trained 
QDP to know how pers work. 


ODF COMPUTER SYSTE 


1 UTILITIES BUSINESS APPLICATIONS 


- ACCOUNTS RECEIVABLE 
i3 Р 


ООР 100H 
10 MB (Formatted) 
HARD DISK 


Introducing ODP's 
user-friendly" computer system. 


And other new ODP simplicities that assure a profit-generating reliable system | e 280 (4-6 MHZ], IEEE 696 [S-100] — CP/M, 
make ODP easiest to sell, install, and use. | that has all these features as standard MPIM compatible operating system. 


Simply pressing one key will start the equipment: * CBASIC language. 
eal po СЕ. ҮР зыр T OP * One-year, on-site warranty service e Excellent user documentation and 
friendly menu [now standard on a performed by the Installation & Service | ^ reference manuals. 
computers) and even untrained operators Engineering Division of General Electric | ang these options: 
have access to the full power of ODP to Company—with more than 50 а Multi-user tim esharin g systems. 


do whatever job they select. Users never ; ; 
; service locations nationwide. | 
have to see ODP's operating system. • Hard Disk sub systems. 


If help is needed to understand a ООР | * deste с Шен y ү eal e Memory disk to allow from 64K to 2MB 
program or system function, ООР has an T ERPS S TE ie renten of silicon memory to be accessed as a 
on-line “HELP” system. Ask for help, and птосотригегемагаре сау. disk drive for extremely fast disk 
QDP delivers definitions, examples, docu- | * Unique system configuration program operations. 
mentation and explanations. New items? that allows users to easily modify • Software Languages: COBOL, FORTRAN, 
Add them to ODP's user-library function. operating system parameters via a C, PASCAL, and Microsoft BASIC. 

Our software warns users of many pee awe oc ° 16 bit version available this fall. 
impending problems before they happen. ° Best user-friendly implementation of a Write or call for complete information. 

A built-in SYSTEM STATUS program CP/M compatible operating system on баеса шә Кышка Аниса 
monitors performance of the electronics the market — competitors, after two of Digital Research Corp. : 
and drive systems. This way QDP helps years, are finally trying to catch up. 280 is a registered trademark of 21100 Corp. 


Data Products 


10330 Brecksville Road, Cleveland, Ohio 44141 
216/526-0838 Telex 241596 
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The 9600 BAUD MODEM For $315. 


INTRODUCING 


THE LCM100* 


FLEXIBLE. 

The LCM 100 goes wherever you 
want it to go, because it eliminates 
the use of expensive RS-232 cables 
between your computer and other 
data communication equipment at 
up to 9600 BAUD, while utilizing 
in-place power lines on site. 


ECONOMICAL. 


The LCM 100 saves you money, as a 
result, because you can pul the 
terminal where it's needed, quickly 
and efficiently. 


EFFICIENT. 

The LCM 100 goes where the action 
is, so instead of tearing up an office, 
and the staff, to make room for 
cables and construction, all you do 


is plug il in and it is ready to go to 
work. No muss. No fuss. 


RESPONSIVE. 

The LCM 100 is ready to expand, 
when you are. Just un-plug it, move 
it to its new location, and a new 


COMPUTER SITE TERMINAL SITE 


‘Line Carrier Modem 


THE LCM-100: 


communica tions link is operational. 
Simple. Easy. Cost effective. 


INVENTORY CONSCIOUS. 
The LCM 100 is so versatile, you 
probably won't need as many 
terminals as you had planned. You 
can move it easily, use it anywhere 
you want and match the job to the 
person quickly. It will just seem as 
if you have lots more on-the-job. 


PEACEFUL. 

Enjoy the sound of silence, with the 
chattering computer and the patter 
of the printer tucked away in a 
closet somewhere. Your staff will 
appreciate the reduction of noise 
pollution, more than likely witha 
significant increase in productivity. 


WHAT EVERY OFFICE WILL BE USING TOMORROW. 


INQUIRIES CALL 1-800-126-807 5 


DEALER INQUIRIES INVITED, ASK ABOUT OUR 
SPECIAL DEALER PACKAGE, ORDERS AND 
ALASKA, 
HAWAI AND WASHINGTON STATE CALL COLLECT 


PUT THE FUTURE IN YOURS TODAY! 


COMMUNICATIONS RESEARCH CORPORATION 


1720-1301TH AVENUE N.E. BELLEVUE, WASHINGION 98005 [206] 881.9550 
A SUBSIDIARY OF ENERGY SCIENCES CORPORATION 


Several TI Logo commands—WORD, 
FIRST, BUTFIRST, LAST, and 
BUTLAST—behave as shown above. 
This causes a lot of problems when 
you are trying to create words during 
program execution. In the benchmark 
program FILLPROC, I wanted to create 
a series of procedures, P1, P2, РЗ, and 
so on. I did this easily in the Apple- 
based Logos (see listing 4a), but I had 
to create the procedure names dif- 
ferently in the TI Logo version (listing 


4b). 


A "hole" in the instruction set: The 
TI Logo version of the FILLPROC pro- 
cedure is also different from the 
Apple-based Logo versions in that TI 
Logo has a "hole" in its instruction 
set. Like the Apple versions, TI Logo 
has a command to convert a char- 
acter to its numeric equivalent 
(CHARNUM in TI Logo), but (unlike 
the Apple versions' CHAR) there is no 
command to convert a number to its 
character equivalent. If there had 
been, I could have replaced the 
phrase 


WORD "P PICK :N :QQ 


in the TI Logo version with the phrase 


WORD "P CHAR :N 


and deleted the procedure PICK and 
the variable QQ. 

An unexplained irregularity in the 
evaluation of Logo phrases: Another 
design decision is an odd algorithm 
for evaluating Logo phrases. This 
results in a bug I found when transfer- 
ring the STR.GR. THAN procedure (see 
listing 2) from Terrapin/Krell Logo to 
TI Logo. Using a slightly different ex- 
ample, the Apple-based Logos had no 
problem with the phrase 


PRINT ASCII "B » ASCII "A 
TRUE 


The TI Logo version (which uses 
CHARNUM in place of ASCII) acts 


as follows: 


PRINT CHARNUM "B » CHARNUM "A 
» DOESN'T LIKE B AS INPUT 


After some experimentation, I found 
that TI Logo returns the correct value 
of TRUE given the command 


«—— Circle 84 on inquiry card. 


PRINT (CHARNUM “В ) > 
CHARNUM "A 

It seems that TI Logo scans an expres- 
sion from right to left (which is okay 
in itself) and evaluates CHARNUM "A 
to a value of 66. It then tries to make 
the comparison "B > 66 and returns 
the above error message. The paren- 
theses in the corrected version force 
the evaluation of CHARNUM "В 


before the greater-than comparison is 
made. I am at a loss to explain why . 
this happens. At first, I thought TI 
Logo evaluates expressions strictly 
right to left without any idea of 


operator precedence, but several ex- 
periments with the arithmetic 
operators FIRST, BUTFIRST, and 
WORD showed that TI Logo does 
evaluate certain operations before 
others. 

Now we get to a realm in which the 
problems can be blamed on either 
poor design decisions or implementa- 
tion errors. I think they are outright 
errors because they are different from 
the internal models I (and most peo- 
ple) have of Logo. Another reason for 
calling them errors is that they are not 
pointed out in the documentation. 


Our New 2000 Series Solves 
Them...5 Ways! 


1. EASE OF DATA ENTRY 


Enter data into your personal computer 
by simply marking standard cards with a 
pencil. No special training needed. The 
2000 Series even reads pre-printed data 
and punched holes. 


2. USER FRIENDLY DESIGN 


The 2000 comes with 2 different inter- 
faces: an intelligent interface for the Ap- 
ple and an RS-232C. Both models simplify 
user software by converting card data 
easily to one of 4 different modes, or any 
combination of them: ASCII, Card Image, 
Quick Program and Self Programming. 
Makes your programming tasks quick and 
easy. 


3. AUTOMATIC FEED 


The 2000 Series reads up to 60 cards per 
minute, automatically! Just load the 
feeder tray and the 2000 does the rest. 
Cards can vary in length from 5 to 12 in- 
ches, and each one can contain up to 128 
columns of data. 


4. LOW COST 


Thecost, including a choice of interfaces, 
is only $1595. Compare that to keypunch 
or computer terminals, plus the expense 
of operating them. 


5. RELIABLE OPTICAL SENSOR 


State-of-the-art fibre optics "read" each 
card reliably and accurately, with a 
single, long-lasting bulb providing the 
light source. 


So, to quickly solve your data entry pro- 
blems, put In your order now for a new 
2000 Series. It's ideal for education, 
medical, business, and a host of other 
computer applications. 


And remember... whatever your needs, 
Chatsworth Data still offers the industry's 
largest selection of card readers. Write or 
phone for complete details...toda y! 


IN CHATSWORTH DATA 


сс حم = ے‎ OR AT с یم‎ 


207 10 Lassen Street 


Chatsworth, California 91311 


Phone: (213) 341-9200 
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Hayes Micromodem Il., ,. n. ....$ 289 
280 Card Microsoft . $ 298 
16K RAM Card . ...$ 99 
Enhancer || . . . $ 124 
Videx 80Col. Card $ 265 
Station Il . А $ 105 
MicroScl Drive . 2 ‚ $ 399 
SOFTWARE 
VISICAIC, cu ravewensusonvescroscecess ‚ $ 199 
РРС aris $ 215 
VISIO icc kv esed VA ET $ 199 
VisIplot.......ssasuansnressusonesuuu: Ò 175 
Visltrend. rv ————W $ 245 
Desktop Plan 11....................,., $ 199 
BPI Accounting ...................... $ 299 
MIOrdetar. ooo od eee ohana Y $ 269 
DB Masler .,. „афеона, 9 199 
Easywrlter ............. $ 129 
Datadex ............................. $ 135 


ATARI 


Atar sau. 16K c. ioca cesa suere cues 
Atarl400, 165K....... loan enn ч " 


Other Atarl products .........,.....- 


PC-8001 A Сотриќег. .............. 
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SMB Hard Disk. ,...cscsconsens 
10MB Hard 018К........„,„.,. 


20 MB Hard Disk........ ШОО 
TCS ACCOUNTING 


SOFTWARE 
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Hard pack & bulk aval 


Price includes 3% cash, prepaid discount. 
Money Orders or Cashier Checks. Personai 
checks allow 3 weeks to clear. We accept VISA & 
Master Charge. NO COD. Prices subject to 
change. Calif, residents add appropriate sales 
tax. FREE DELIVERY ON PREPAID ORDERS, 
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You find out about them when pro- 
grams don’t work, and it takes a long 
time to find the error because your in- 
ternal model of Logo behavior sug- 
gests you look elsewhere for the er- 
ror. 

The absence of an empty string: I 
found this decision/error while 
debugging the TI Logo version of the 
procedure STR.GR.THAN, which 
determines whether one string is 
alphabetically greater than another 
(see listing 2). The procedure is recur- 
sive, and one ending condition is the 
empty string—a string (word) with 
zero characters in it. In other words, 
the Apple-based Logos work like this: 


MAKE “STRING “AD 

(makes the variable STRING equal to 
AD) 

PRINT :STRING 

AD 

(print the value of STRING) 

MAKE “STRING BUTFIRST :STRING 

(make the variable STRING equal to all 
the characters but the first of the 
value of STRING) 

PRINT :STRING 

D 

(STRING is now one character long) 

MAKE “STRING BUTFIRST :STRING 
PRINT :STRING 


(nothing is printed because STRING is 
zero characters long) 

PRINT :STRING = " 

(is the value of STRING the empty 
string?) 

TRUE 

(yes, it is) 


TI Logo works the same as above, 
with the following exception: 


PRINT :STRING 
(we're starting in the middle here) 


(the current value of STRING) 

MAKE "STRING BUTFIRST :STRING 
PRINT :STRING 

D 

(what's wrong here?) 

PRINT :STRING = "D 

TRUE 

PRINT (BUTFIRST "D ) = "D 

TRUE 

(BUTFIRST of a single-letter word is the 
word itself!) 


TI Logo string-manipulating pro- 
cedures have to be written with the 
knowledge in mind that BUTFIRST of 
a single-character word is the word 
itself. Unfortunately, the documenta- 


tion doesn't tell you anything about 
this. Is this an implementation error 
or a poor design decision? You tell 
me. 

The odd behavior of numbers en- 
closed by brackets: Another deci- 
sion/error is that TI Logo, unlike the 
Apple-based Logos, incorrectly 
parses lists that include negative num- 
bers. Apple Logo does the following: 


PRINT FIRST [-2 4 —3] 
= 
PRINT LAST [-2 4 —-3] 
9 


ТІ Logo does the following: 


PRINT FIRST [-2 4 —3] 


PRINT LAST [—2 4 —3] 
3 


Again, you have to know about this 
kind of behavior before you program 
in TI Logo, and it's not documented 
in the reference material. What's 
more, this situation makes program- 
ming in TI Logo more difficult. To 
create a list with negative numbers in 
it, you have to use the commands 
SENTENCE, FPUT, and LPUT and place 
the negative numbers inside paren- 
theses: 


MAKE "NUMLIST (SENTENCE 
(-2)4(-3) 

PRINT :NUMLIST 

L2 d o3 

PRINT FIRST :NUMLIST 

-2 


Problems with the TI Logo editor: 
One of the things I don't like about 
the TI Logo editor (the same applies 
to the sprite- and tile-making proce- 
dures) is that there is no way to exit 
the editor while leaving the procedure 
as it was before editing started. The 
Apple-based Logos have this ability 
(Control-C to exit with the changed 
procedure, Control-G to exit with the 
unchanged procedure), but TI Logo 
has one key only—the Back key. The 
contents of the editor at that time, 
like it or not, become the definition of 
that procedure. 

Two other undocumented prob- 
lems in the TI Logo editor may cause 
you to make errors. First, if you hit 
the Back key and the procedure being 
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PRINTERS APPLE® SOFTWARE 
QKIDATAIOOA ........................... $ 360 VISIC AME a Sica lacs Тере кы tesa EE $ 185 
BRIDATAMBA ........................... 539 dul Т EN ранио а VT 185 
OKIDATA 83A ........................... 749 VISIPLOȚ ssis iw es ve bs ns cage ER eee 155 
КТА ices shawna sede 1,099 VISITREND/VISIPLOT .......... _ 225 
ОКІРАТА 845 ........................... 11149 | VISITERM .................., Ka 75 
EPSON МХ70............................ 349 „с үр Ж АЖ cyan ktm pas 185 
EPSON МХ80............................ 470 УЇ5Ї5СНЕВШГЕ............„М........... 235 
EPSON MX80FT ......................... 569 DESK TOP PLAN II 185 
EPSON MX100FT ........................ 729 MIBIPAGK аа ое эйе. ee. 549 
МЕС SQ SIO m 1,750 "WOR ooo be cee eae inte куз m e i PE 195 
МЕ@7710/7730._.......................... 2380 | *5РЕ$ТЖФН....................... o... 125 
NEC8023W/TRACTORS .................. 589 | *DATASTAR .................... ade. ... 192 
БАЕО owe MOM MEN 1995 | "MAILMERGE.................. е. 2... — 80 
ANADEX 9501 curri ecc edit etc retenta 1,295 | *SUPERSORT................. ~ v. 125 
сы т АЖ АКИН И er rr e er CALL "CALCSTAR Е DU Рус ae 129 
YMPIC DECATHALON. ............. "EET. 
MONITORS/TERMINALS BASIC COMPILER ................. d. 315 
AMDEK 12" GREEN ...................... $ 169 ЕОВТВАМ80.,................... q?.... 165 
AMBER 13” COLOR ...................... 379 СОВО L. ^ MEL REPE ^ M 595 
AMDEK COLOR 11 ........................ 700 | Е РИО aee ЎЎ E 159 
ТЕГЕМЇОЕО910.......................... 575 | SELECTWPBYSELECT................. 359 
TELEVIDEO 912.......................... 695 | SUPERCALC BY SORCIM ................ 195 
TET RRE 529 А АЕ о жаан ae Note: *Requires Z80 Card by Microsoft 
МЕС 12” СОГОВН......................... 325 | CP/IM® SOFTWARE 
SUPERCALC BY SORCIM ................. $ 195 
MODEMS WORDSEBAE. '........................ . 289 
NOVATION ONT. o vessel $ 145 | СА СТАР y 189 
NOVATION ОАТ. cunc mre hides 155 | BaTASTAR ооо ооо ОООО, О one 
NOVATION AUTO САТ.................... 209 | supensóar ea и. ОБИ 169 
NOVATION APPLE САТ................... 299 | MAILMERGE ОООО RS pu 80 
ACCESSORIES SPELLBTAR. esee PE I A 149 
*16 K MEMORY CARD "MORE Ы E $ 75 BASIC 80 & P ї вов р = а o» э 5» оп топ B B5 э э а а 3? 9 » * 9$ $ о 9 o, ‘ 299 
*32K MEMORY CARD Е Ed 139 ane ea ê ê ee eee Т Л ТГ ГЕ R.. 319 
"16/32 EXPANDABLE MEMORY CARD ...... ера or ees y 55 
“UPPER/LOWER CASE ROM.............-. 19 кеи ТЈ с à | 
“SERIAL WO САНГ”... ..................... 99 Tes MG T еен 189 
"PARALLEL INTERFACE CARD ............ eg | 7^ TED au cris ла iR | 
*PROM-ITTM EPROM ..................... 99 mv/LISP/mv/STAR 80 ......../............ 175 | 
EPSON RS 232 INTERFACE BOARD ....... 64 
| EPSON RS 232 INTERFACE W/2K.......... 98 
EPSON IEEE 488 INTERFACE BOARD...... 49 
EPSON TS 80 EXP INTERFACE CABLE ..... 29 
‘TYMAC PARALLEL INTERFACE W/GRAPH 99 
*GRAPPLER PARALLEL INTERFACE WIGRAPH 125 | 
i| OKIGRAPH OPTION FOR 82A/83A ......... 69 Note: *Apple is a registered trademark of Apple Computer, Inc. 
L GRAFTRACII .......................... 69 *СР/М Is a registered trademark of Digital Research. 
*Z 80 SOFTCARD BY MICROSOFT.......... 289 


HOW TO ORDER 
We accept phone orders using Visa/Mastercard (add 


Note: *for APPLE 


2% service charge), Bank Wire Transfer, Cashier's 
DISKETTES (per box of 10) or Certified Check, Money Order, or Personal Check 
MAXELL 8 SS-SD SIE NCMO TATE a CK CP RR ик d $ 40 (allow ten days to clear). Unless prepaid with cash, 
MAXELL 9-1/4" 55-50 ..................., 31 please add 3% for shipping, handling апа insurance 
3M 8 55-50 нена 31 | (minimum $5.00). California residents add 6% sales 
ЗМ 5-14" $55-50......................... 29 tax. We accept CODs. All equipment is new and 

complete with manufacturer's warranty. PLUS, we 

guarantee everything for 30 days. If anything is 
FREE CATALOG wrong, return гапа we'll fake It right. And ot 


course, we'll pay the shipping charges. All 
equipment is subject to price change and 
availability, without notice. 


Mailcomp, Inc. 
8380 Miramar Road, Suite 200 
San Diego, CA 92126 


Call Collect: 714-578-1033 


ШШ 


Circle 244 on Inquiry card. BYTE August 1982 269 


THE ULTIMATE 
CORDLESS PHONE 


e Have you ever felt “tied down" to the phone in your office, or at home... expect- 


ing that important cali? 


• How many times have you made а mad dash for the phone... only to find it's 


stopped ringing? 


e And what about those occasions when you were simply too far away to hear it 


Compare Our Price 
and Quality 


Only 5189 


(includes shipping & insurance) 


INTERSTATE PHONE REMOVES 
THE CORD 

... and you have freedom of phone 
movement like never before! Your 
phone goes where you go! Take it 
from room to room —- anywhere in 
your office. Take a break in the 
patio, pool or garden. Work way out 
in the garage, basement or drive- 
way. The Interstate Phone is there 
at your side. 

EXTENDED RANGE 

Here is truly the ultimate in cord- 
less phones. The Interstate Phone 
has unbelievable sound fidelity - 
with an extended range of up to 600 
feet. The entire unit — 10.5 ounces 
— attaches lightly and easily to a 
belt, or slips into a pocket. Yet you 
can receive or place calls to any cor- 
ner of the world. 

YOU OWN IT | 

The Interstate Phone is wholly in- 
dependent of the phone company. 
Even its installation. FCC registered 
and U.S. Government approved for 
direct connection to any existing 
phone jack. Installation and month- 
ly charges are eliminated. 

STILL MORE FEATURES 

The Interstate Phone unit includes 
everything you need: Phone * base 
station • compatibility with all 
rotary or pushbutton systems • 
easy installation with standard 
phone jacks. 


— = шыш шыш шо — — шины AX — — — — — A— ee — — — eee uA— — —— — — — — MÀ Oe 


& //' 
MEMORY SYSTEM 
The last number called is stored in 
the memory and is automatically 
rediaied — just push one button - 
great to reach forever busy numbers 
— saves redialing a string of codes. 
BATTERY RECHARGING CORD 
Still another Interstate Phone өх: 
clusive! A great new way to keep 
your phone charged — with no need 
to return it to its base unit. A charge 
cord is provided, to plug into any AC 
outlet in the house. Which means 
the base can be tucked permanently 
out of sight AND the phone is 
anywhere you want it — being 
charged. 


GUARANTEE satisfaction is complete- 
ly guaranteed! Use the Interstate 
Phone for 15 days in your office, or 
home. Not pleased? You owe nothing 
— not even an explanation. Just 
return tor complete, prompt refund. 
Please note: Equipment used for 
business purposes is tax deductible. 
You have everything to gain, and 
nothing to lose (in fact, you'll wonder 
how you evergot along without one). 


— m 


YES The Cordless telephone is the sound answer for me 


Please send me 


units at only $189.00 each 


(California residents, please add 6% sales tax) 


Total $ enclosed. 
NAME 

ADDRESS 

CITY STATE 


ZIP 


SEND TO: INTERSTATE TELEPHONE 
18210 Sherman Way, Reseda, Ca 91335 
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edited doesn't end with an END state- 
ment, TI Logo returns to the main 
Logo screen with a different prompt, 
a "»" instead of a "?", and you are 
still defining the procedure. Whatever 
you type at the keyboard (until you 
type an END statement) will be added 
to the definition of the procedure you 
thought you had finished. Of course, 
this causes some interesting errors 
when you try to execute the proce- 
dure. (In TI's defense, I must point 
out that each new procedure is auto- 
matically given an END statement 
when it is first edited; however, it is 
possible to erase the END statement 
during editing.) 

The second problem occurs if you 
type in the dummy arguments when 
you begin editing a new procedure. 
For example, if you type in 


TO ADDTWO :NUM1 :NUM2 


from the main Logo screen, you are 
placed in the editor with the follow- 
ing information already there: 


TO ADDTWO 
END 


The TI Logo editor ignores the two 
dummy arguments, :NUM1 and 
:NUM2. If you define ADDTWO not 
realizing that it has no arguments, 
you will certainly get a confusing er- 
ror message when you try to execute 
it. 

A TI Logo system error: The last 
thing I have to report is definitely an 
implementation error; it occurs when 
you run the procedure FILLPROC (see 
listing 4b). The Apple-based Logos 
stop and report an error message 
when the memory space is full. TI 
Logo behavior is erratic. Sometimes it 
sends the extremely appropriate mes- 
sage CHOKED! and the TI Logo 
crashes—it does not respond to key- 
board input, and the computer has to 
be turned off and on again. Other 
times it crashes without the CHOKED! 
message or (correctly) returns with 
the message OUT OF SPACE AT LEVEL 
57, LINE 2 OF PICK. (I have been told 
that the CHOKED! message occurs 
only when the workspace is full and 
TI Logo can’t find enough free 
memory to print the error message.) 

Again, I want to say that these 


Although the Datasouth DS180 matrix printer may not exactly rate as a work of art, our customers have a very 
high opinion of its value. Over the past year, we have shipped thousands of DS180 printers to customers throughout 
the нч Many of our sales now come in the form of repeat business —a strong testimonial to the acceptance of 
a product. 

The success of the DS180 in a very competitive market did not happen by accident; rather through our sensitivity 
to the needs of the industry. This sensitivity we carry through research and development, production and quality con- 
trol and finally, to after sales support and service. 

Recently we introduced new enhancements to make the DS180 printer even more versatile. Dot addressable raster 
scan graphics produces output of computer generated charts, maps and graphs at a resolution of 75 x 72 dots per 
inch. Variable horizontal pitch selection allows printing at 10, 12 
or 16.5 characters per inch plus double wide printing at 5, 6 or 
8.25 characters per inch. The expanded 2K FIFO print buffer 
handles a full CRT screen dump at up to 9600 baud without de- 
laying the host system. We also offer transparent mode for isolat- 
ing communications problems, and for APL users, the dual ASCII/ 
APL character set option. | 

Check our list of features and we think youwill agree thatthe DS180 
offers the most complete performance package in matrix printers. 


ПУМО PRINTER STANDARD FEATURES OPTIONAL FEATURES 

. Microp xwssor Control «Vertical Tabs * Compressed Print 10.12, 16.5 cpi 
ж 180 CPS Print Speed a зга en [xr n ligh Resolution Dot -- 

* Bidirectional: Loic Seeking a Pasta Lie Роч Addressable Graphics 

le ЧЕК! Character Buffer (Expandable) «68 LPL * 2k Expanded Print Buffe 
«7 Dx Matrix s Pu End if Lire Carnage Retum + АРІ ASCII Character Set 
s Expanded Characters „їз IP Paper oss 

„Айма, М Printhead 1 б Copies + Parallel ane Serial Interfaz 

s Ut ASCII Character Set + | [DEHN awe! Camne 

e Cartricae Ribbon e Terminal Status Indicators 

«1:32 Column Print With + шико Алт 

e Tractor Peed (Front or Bettorn) e: Sall Test 

a Non Volarile Fonnat Retention e WX 


«Top of Form " Panes Out Detection 
s Flesrieenital Tabs 


The DS180 is available nationwide through our 
network of sales/service distributors, 


|| Г, 


Now Available Nationwide | 
Through Participatin | 
COMPUTERLAND Stores | 


= 


24а азо 
computer corporation 


Р.О. Box 240947 e Charlotte, NC 28224 • 704/523-8500 
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Call for MTI’s late 
price reductions. 


Ask about our “QED” discounts. 
VISA and MasterCard orders accepted. 


VIDEO TERMINALS 


V T100 DECscope 

V T 18X Computing option 

VT 101 DECscope 

VT 131 DECscops 

V T132 DECscops 

ADM 3A (dumb terminal) 

ADM 5 (dumb with visual ettributes) . 

ADM 31 (two page buffer) 

ADM 21, 24, 32, 36, 42 

Hazeltine Esprit 

Hazeltine Executive 80 Model 20 

Hazeltine Executive 80 Modal 30 

1410 (Hazeltine dumb terminal) 

1421 (Consul 580 & ADM 3A comp.). 

1500 (dumb terminal) 

1520 (buffered, printer port) 
RETRO-GRAPHICS TERMINALS 


VT 100 With graphics pkg. ...............-. 3250 
VT 125 (DEC graphics) 
ADM ЗА with graphics pkg. ............... 
ADM 5 with graphics рка. ................. 
300 BAUD TELEPRINTERS 


LA 34-AA DECwriter IV 

LA 36 DECwriter 1 

Diablo 630 RO 

Diablo 630 KSR 

Diablo 1650 KSR 

ТІ 743 (portable) 

TI 745 {port/built-in coupler) 

Ti 765 (port/bubbta/b.i. couplar) 
600 BAUD TELEPRINTERS 

Epson MX-BO 

TI 825 KSR impact 

TI 825 KSR Pkg. сеансе 


1200 BAUD TELEPRINTERS 


Epson MX-100 
LA 120 RA (receive only) 
LA 120 AA DECwriter 111 
TI 783 (portable) 
TI 785 (port/built-in coupler) 
TI 787 (port/interna! modem) 
TI 810 RO impact 
TI 889 FIO БЕ... ivan ona or nya epar елга гөө 
Ti 820 RO impact 
Ti snl 
Ti 820 KSR impact 
TI 820 KSR pkg. ............................... 
Lear Siegler 310 ballistic 
2400 BAUD 
Dataproducts M200 (2400 baud) 
DATAPRODUCTS LINE PRINTERS 
8300 (300 LPM band) 
8600 (600 LPM band) 
81000 (1000 LPM band) 
BP1500 (1500 LPM band) 
ACOUSTIC COUPLERS 
A/J A242-A (300 baud orig.) ............. 
A/J 247 (300 baud orig.) ................... 
Vadic VA 3413 (300/1200 orig.) ....... 
Vadic VA 3434 (1 200 baud orig.) ..... 
MODEMS 
GDC 103A3 (300 baud Bell) 
GDC 202S/T (1200 baud Bell) 
VA 3212 (Belt 212A comp.) .............. 
VA 103 (300 baud modemphone) 
VA 3451 (orig/ans triple modem) 
VA 3455 (1200 baud orig/ans.) ......... 
УА 2450 (Bell 201 comp.) ................. 
CASSETTE STORAGE SYSTEMS 
Techtran 816 (store/forward) 
Techtran 817 (store/for/speed up) 
Techtran 818 (editing) 
Techtren 822 (dual) 

FLOPPY DISK SYSTEMS 
Techtran 950 (store/forward) 
Techtran 951 (editing) 

* Please cail for quote. 


svxtlems cor 


Applications Specialists & Distributors 


Computer Terminals, Peripherals & Systems 


New York: 


516/621-6200, 212/767-0677,518/449-5959 


Outside N. Y.S.: 800/645-6530 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 
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poor design decisions and implemen- 
tation errors may or may not be im- 
portant to your application; for ex- 
ample, many simple applications will 
not do any string or list manipula- 
tion. Also, the price differential be- 
tween a TI Logo and an Apple-based 
Logo system may make you willing to 
work around the idiosyncrasies of the 
TI Logo system. 


TI Logo: Perspective 

Before I finished this article, I 
talked with Mr. Donald P. Bynum, 
Division Manager of the Personal 
Computer Division of Texas Instru- 
ments. He was very receptive to the 
criticisms I made, and he told me how 
TI is improving its Logo. He was 
aware of the documentation problem 
and said that TI was in the process of 
writing a more complete tutorial 
book about TI Logo that would be 
supplied with later versions of the 
product. In addition, TI is publishing 
a book/software combination called 
the TI Logo Curriculum Guide, which 
should be available separately by the 
time you read this. The price of this 
product is steep ($49.95), but it con- 
tains extensive teacher-oriented 
material on using Logo at various 
grade levels as well as a disk and two 
cassettes of Logo programs for pre- 
school children. The book also con- 
tains an 84-page appendix called the 
TI Logo Reference Guide, which fully 
explains each TI Logo command and 
gives an example of its use, This refer- 
ence guide may later be available 
separately. 

Mr. Bynum also told me about 
about a second version of TI Logo 
that will be available before the end 
of the year, This version will include 
such enhancements as music capabili- 
ty, double-size sprites, a workspace 
almost twice as large as that of the 
first version, more extensive docu- 
mentation, and the ability to print 
procedures via the RS-232C port. In 
addition, the new version will no 
longer "hang up" when it runs out of 
workspace, and BUTFIRST of a sin- 
gle-letter word will be an empty 
word. (All other criticisms given here 
will still be valid.) These improve- 
ments will correct many of the cur- 
rent faults of TI Logo. 


Listing 5: Examples of error messages in 
three versions of Logo. Listings 5a, 5b, 
and 5c show the error messages for iden- 
tical errors made in Apple Logo, Ter- 
rapin/Krell Logo, and TI Logo during ex- 
ecution of the FILLMEMORY procedure 
(see listings 4a and 4b). 


(5a) 
Apple Logo: 


OUT OF SPACE IN FILLMEMORY 
FILLMEMORY :N + 1 


(5b) 
Terrapin/Krell Logo: 


NO STORAGE LEFTI, IN LINE 
PRINT1 [AT LEVEL ] PRINT :N 
AT LEVEL 114 OF FILLMEMORY 


(5c) 
ТІ Logo 


OUT OF SPACE 
AT LEVEL 46 LINE 1 OF FILLMEMORY 


Error Handling 

One of the most impressive things 
about all five Logos is the clarity of 
their error messages. Unlike the usual 
vague or cryptic error messages (like 
SYNTAX ERROR or OM ERROR or 
ERROR 24), the Logos give you 
messages like TELL ME HOW TO xxxx 
(when you try to execute an unde- 
fined procedure), YOU TRIED TO 
DIVIDE BY ZERO, FILE IS THE WRONG 
TYPE, and xxxx DOESN'T LIKE yyyy 
AS INPUT. Such error messages are 
made easier by the interpreted nature 
of Logo (compiled languages usually 
give less specific error messages). 
People used to working with com- 
puters can get by with poorer error 
messages, but good error messages 
are especially important in systems 
that will be used by beginners and 
nontechnical people. 

However, the Logo systems give 
different levels of information with 
the error messages. I created the same 
error situations in the Apple- and TI- 
based Logos and recorded the error 
messages given; see listing 5. Ter- 
rapin/Krell Logo gives more detailed 
error messages than Apple Logo 
(again, a reflection of the intended 
user) TI Logo error messages are 
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complete but not as easy to use 
because they give the number of the 
line in error instead of displaying the 
line itself. 


Documentation 

Taking the Logos in alphabetical 
order again, we start with Apple 
Logo, The documentation for Apple 
Logo is in two volumes, both in the 
half-page spiral-bound format of all 
the Apple Computer Inc, documenta- 
tion. (Instead of the metal spiral bind- 
ing used in all Apple documentation 
to date, the spiral binding here is plas- 
tic; perhaps this is just new packag- 
ing, but it might be in deference to 
young children using the documenta- 
tion—a nice change, in any case.) The 
first book, Apple Logo: Introduction 
to Programming through Turtle 
Graphics, by Cynthia J. Solomon, is 
the kind of step-by-step, gentle in- 
troduction to Logo needed by anyone 
using a computer for the first time. 
The book, which is 153 pages long, 
uses turtle-related projects to cover 
procedures, file storage and retrieval, 
the Logo editor, variables, recursion, 
and most of the graphics-related com- 
mands. The subjects covered are ex- 
plained in an easily understandable 
way. The book is laid out in a pleas- 
ing format that includes many screen 
shots (to illustrate the turtle’s 
behavior in the examples given); most 
pages have a wide left margin that 
gives you a place to write notes (if 
you're the kind of person who writes 
in books). 

Apple Logo: Reference Manual, by 
Laurence J. Davidson, is the one book 
I read cover to cover. It's 186 pages 
long and covers all aspects of the Ap- 
ple Logo package. I found it to be 
comprehensive, well organized, and 
easy to read. 

Terrapin Logo is documented by 
two books, The Terrapin Logo 
Language Tutorial, by Deborah Tater 
and Patrick Sobalvarro, and Logo for 
the Apple II: Technical Manual, by 
Harold Abelson and Leigh Klotz Jr. 
These two books roughly correspond 
to the Apple Logo counterparts; the 
former is the tutorial book, and the 
latter is the reference manual. In com- 
parison to the Ápple Logo manuals, 
what the Terrapin manuals lack in 
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"polish," they make up for in content. 
The writing style of the tutorial book 
is not as calculatedly simple as its Ap- 
ple Logo counterpart, but it is written 
in a friendly, conversational way. I 
think that, again, this is because Ap- 
ple Logo is intended for a less tech- 
nical (perhaps younger) audience. In 
contrast to the Apple Logo tutorial 
book, The Terrapin Logo Language 
Tutorial covers a larger subset of the 
Logo world: it includes sections on 
words, lists, and debugging. Appen- 
dix III, which explains rather well the 
concept of tail recursion, is parti- 
cularly well done. (Tail recursion 
usually occurs when the last thing a 
recursive procedure does is call itself. 
When this occurs, Logo can treat the 


At first, the idea of 
doing Logo 
benchmarks seemed 
almost sacrilegious, like 
trying to benchmark 
sunsets. Still, old habits 
die hard. ... 


procedure as iterative instead of 
recursive, thus saving a lot of mem- 
ory and allowing Logo to function 
more efficiently.) 

Logo for the Apple II, by Harold 
Abelson (published by BYTE Books), 
is supplied with Krell Logo in place of 
the Terrapin tutorial book. It is easily 
the best tutorial book (for people who 
don't need the gentle approach of the 
Apple Logo tutorial book) of the 
three Apple-based tutorial books. It 
comes the closest of the three to 
covering the entire Logo instruction 
set in a tutorial manner. It also has 
plenty of drawings and charts as well 
as spiral binding and wide margins on 
each page. 

Logo for the Apple ЇЇ: Technical 
Manual is the reference work for both 
Terrapin and Krell Logos. Its descrip- 
tion of individual Logo commands is 
very terse (as opposed to the Apple 
Logo documentation, which gives a 
longer definition and : several ex- 
amples for each word), which may be 
a problem for some users. However, 
the manual does devote an entire 


chapter to the assembler and its use 
with Terrapin/Krell Logo; this chap- 
ter includes a lot of information on 
the internal structure of Terrapin/ 
Krell Logo, something that Apple 
Logo does not do. 

An 83-page book called the TI 
Logo Users Manual (by Diane R. 
Musha and other members of the TI 
Learning Center) is the only docu- 
mentation available for TI Logo. The 
first 64 pages are tutorial and cover 
the TI Logo editor, saving and load- 
ing files to cassette or floppy disk, 
procedures, variables, the turtle, and 
the special features of TI Logo— 
sprites and tiles. À 9-page appendix 
lists and briefly defines all the prede- 
fined words in TI Logo; however, I 
found the definitions of HOME and 
SETSPEED to be incorrect and also 
found several basic Logo words 
(see page 262) that work in TI Logo 
but that are missing from the appen- 
dix. I think it is safe to say that any 
user will have to buy a supplemen- 
tary textbook on Logo to get full use 
of TI Logo; the TI Logo documenta- 
tion just doesn't tell you all you need 
to know about the language. 


A Few Benchmarks 

I don't want to give the impression 
that I have conducted an exhaustive 
set of benchmarks for the five Logos— 
I haven't. At first, the idea of doing 
Logo benchmarks seemed almost sac- 
rilegious, like trying to benchmark 
sunsets, Still, old habits die hard, and 
I did try to measure two things—the 
size of a Logo workspace and the 
speed of execution of a sample Logo 
program. 

Since the Apple-based Logos mea- 
sure workspace size in nodes, the size 
of their workspaces can be easily 
compared. A node is a unit of mem- 
ory within Logo and is implemented 
in the Apple versions as 5 bytes. The 
versions I worked with gave Apple 
Logo (version 1.5) as having 2818 
nodes and Terrapin/Krell Logo (ver- 
sion 1.0) as having 2288 nodes; both 
measurements were taken with an 
empty workspace. Although the Ap- 
ple Logo figure will probably remain 
the same, Terrapin will be selling 
revised versions of Terrapin Logo 
that may have more node space. Still, 
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PERSYST ADD-IN PRODUCTS 


When Only The Very Best Will Do! 


You wanted the very best... that’s why you 
waited for the IBM® Personal Computer. Now 
you're ready to expand your system and again, 
you want the very best. 


The best is here... PERSYST'S growing family of 
IBM compatible add-in products. 


MEMORY EXPANSION — Implemented with 
socketed high-speed dynamic RAMs, the mem- 
ory is designed for easy expansion and is avail- 
able in four configurations — 64K, 128K, 192K, 
and 256K bytes. Field expansion kits are avail- 
able in 64K increments. PERSYST'S memory fea- 
tures parity checking and error reporting, switch 
selectable addressing on any 64K boundary 

and complete compatibility with IBM hardware 
and software. 


COMMUNICATIONS — PERSYST'S 
asynchronous communications board is avail- 
able in single or dual channel configurations. 
Both channels support programmable Baud rates 
ranging from 50 to 19,200 Baud; 5, 6, 7, or 8-BIT 
characters with 1, 1% or 2 stop 
bits; even, odd or no parity bit 
generation and detection; fully 
prioritized interrupt system; 
full modem support, full 
duplex operation; and double 
buffering to eliminate the need 
for precise synchronization. 


DUAL FUNCTION — The 
PERSYST FLEX-COMM Series 
multi-function board provides 
two asynchronous commu- 
nications lines, and a parallel 
printer port all on a single cir- 
cuit board. The FLEX-COMM 
Series is available in 5 different 
configurations, all field 
upgradeable to a fully 
populated board. 


MULTIFUNCTION— | 
Incorporating all the fea- | 
tures of PERSYST'S memory, 
communications, and 
printer options, the 
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All PERSYST -products now available through: 


SPECTRUM Series multi-function board provides 
64K to 256K of field expandable memory, two 
asynchronous communications lines, and a par- 
allel printer port all on a single, full length circuit 
board. The SPECTRUM Series is available in 24 
different configurations, all field upgradeable to a 
fully populated board. 


All PERSYST boards are thoroughly tested and 
burned-in at elevated temperatures for increased 
reliability. IBM-like documentation is included, 
as is a one-year, return to factory warranty. 
Don't settle for less... insist on PERSYST. See the 


expanding line of PERSYST products at your local 
PERSYST dealer or contact: 


PERSYST, INC. 


22957 La Cadena 
Laguna Hills, CA 92653 
(714) 859-8871 


® IBM is a trademark af International Business Machine Corp. 
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SAD Systems, Inc., 23891 Via Farricante, Mission Viejo, CA 92691, (714) 768-2913 
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* Serving people everywhere 
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ing, learning, working and play 
„ Plaane сай tor бага. 


Inventory Control System , .. 


Protran (converte, TRS. 80 software) . or DOH 
KFS80 ISAM Package .............. 138" 
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CALIFORNIA & INFORMATION (714) 698-8088 
x 15 Day No Risk Policy 


. We accept all 
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Bétmemoty IM By ee ERES memory card by microsoft . scan T... TM 
128K memory card by" c.c, 408^ 
192K memory card by" ..,.......... BBE" 
256K memory card by" ...., ia are aci 760" 
PC-B001A Microcomputer (32K) ...,.CALL 64K ramchipupgradekit.......,.... 160" 
PC-B031A Dual minidisk drives , CALL Serial A sync. Comm, card w/1 рогі, .. . 128% 
PC-8012A 1/0 unlt, 32K, 7 slots ,..,... 489^ Sertat Async. card with 2 ports ,..,.. ` 249" 
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RenTec Wedge Expansion wi32K.,. .489** Baby Blue Z-80 w/64K & CPIM . Se rad CALL 
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SuparWrlter..,..... ae оон, 209% 


Payroll System ...., . 249" Easywriterlt , . se» Sean , 268% 
Job Cost бузїөт................ .. 249" Easy Speller .. _, cxi» AQ" 
Select Word Procassing wispeller . Hgm Easy Filer... 278" 
Rép ort Manager ; ‚140 
Games Pack 1 Allen, Space War....... 20" 
Games Pack 2 UFO Galaxian, Bomber. . 20% 
WordStar by Місгорго .............. g^ Ta or be 
Datastar by Micropro . . saaan 248 WordStar... aes sescenssa ++». 200 
Malimerge for NEC Word star ........ 109% Mallderge. |. s. . 120" 
apear by ане Were i.e КАЧУУ a 

upersort by Місгорго..,...,,,.,.-. 
Basic-B0 Compiler by Merosalt bi MBA V VIGICORP 
Basic-BO by Microsott .....,........ 319 ge 
Cobol-80 by Micrasoft ..,..,.... ,...B4ge мыса: Deam | ,,,, so ‚.158° 
Racet NEC DOS .,,..;........... ,.139" Visi cale dM Le. Leo eee. 199 
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FileFax System.. , 149** MEMI Qui. te seoa wane rays, 199% 
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"THE COMMODORE 64 COULD BE THE 
MICRO-COMPUTER INDUSTRY'S QUT- 
STANDING NEW PRODUCT INTRODUC- 
TION SINCE THE BIRTH OF THIS IN- 
DUSTRY." 

— Shearson/American Express 


COMMODORE 64 


The Commodore B4 is a compact unit that 
can even [It Into a briefcase, Complete with 
these features: 


* Full 3/26 typewriter keyboard 
» Full ASCII character set 
* Upper and lower case 
* High resolution color graphics 
a 40 column video display 
* 64K RAM under memory (standard) 
* CP/M operating system optlon 
s TV modulator interface 
* Game cartridge slot 
e Music Synthlsizer 
* Smart peripherals 
PLEASE CALL US FOR MORE ОЕТА 5 


8032 Compute! with 32K ,,.,....... 1070" 


8050 Dual minidisk 1 Mb system ..,. 1296 
8250 Dua! mini-disk 2 Mb system ....1740'* 
4022 Dot Matrix Printer ............. 680 
4040 Dual Disk driva systam ......... 970^ 


18K and 32K Pet Computers ,,,.,...CALL 


The SUPER Pet ........... resne +1880" 
Winchester Hard Disk Systems .....CALL 
Voice Synthesizer CBMIPET ..... ... 319и 
300 Baud AcouaticModem.,, ...... 249" 
CBM/PET SOFTWARE 

Tax Preparation System ,......., ..329% 
Medical Accounting System.. ......300" 
Legal Time Accounting System ,..., .309% 
General Ledger... . pssoo 1+... 286" 


VisiCalc for CBM .............. „=. 188 
Ozz Information Wizard for COM , 
Wordcratt 80 Word Proc for CBM . 
Personal Tax Calcutator tor CBM ...... 55% 
Dow Jones Portfollo Mgt. tor СВМ .. 

Info Retrieval & Mgt. Aid for CBM ,.... 
BPI Genera! Ledger forCBM..... «+ 299" 
ВР! Accounts Receivable for CBM... .299* 


We carry the complete tine af C&M 
Hardware of Software at great prices. 


800 - 


Within 


+ Free Shippin | 
(Pre-Paid er Orders) К. 


FEATURES 


24 Hours 


ж Most Orders Shipped — 


* Apple il Compatibility in both peripheral 
cards and software 

• 6502 and 2-80 CPU's 

* 84K НАМ, expandable to 128K 

* RGB and Composite Video Output 

* Selectable 80 or 40 column display 

* High Resolution Graphics: 6 colors, 
280 x 192 wlth four lines of text 

= B bit Parallel I/O interface 

+ TS-232C Sarlal 1/0 Interface 


• Detachable Keyboard: All standard ASCH 


characters and keyboard functlons, 


upper/lower case, and a numeric keypad, 


cursor control block, and 15 
programmable special function keys 
* Bullt-In hardware for mounting two 5% 
inch mini-floppy disk drives 
Six Apple Il compatible slots for plug in 
peripheral cards 
* Game paddie WO 
PLEASE CALL US FOR MORE DETAILS 


FRANKLIN 64 


The Franklin ACE 100 [s a professional per- 
sonat computer that is hardware and soft. 
ware competible with the Apple It and іп. 
cludes many features not found on the Apple 
unit. All programs written for the Apple Il 
will run оп the ACE 100 without modifica. 
tion including those using high and low 
resolution black and white graphics. The 
ACE 100 is plug compatible with Apple, All 
peripherais that operate In the Apple ЇЇ wil 
operate In the ACE 100 without modifica: 


tion. 


FRANKLIN ACE 100 FEATURES 


e Apple Il Compatible 

e B4K RAM User memory 

* Upper and lower case 

a Typewrlter style keyboard 
и Twelve key numeric pad 
* Alpha lock shili key 

s VisiCalc friendiy 

* 50 watt power supply 


* Bullt In Fan 
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The Friendly Computer 


$2445 


VIC 20 Personal Computer ...,...... 2449 
VIC 1540 Single Disk Orive........... 458% 
Datasette Cassette HO untt..,,.,,.,...65 


Joystick Controtler.... ... ........ 410" 
МІС 1515 Graphic Printer..,.........d20™ 
VIC Super Expandar,.... ilu eoi B4 
ЗК Ram Сагїт!Чде............ РҮ ay 
BK Ram Cartridge... ,. 5 cece carves 404 
18K Ram Cartridge. TITTEN 099 
VIC IEEE-4BB Interface...............70™ 
VIC RS-232C Terminal Interface ....... 3g» 


ViCalc -Viebie Calculator(T). .... .. ,.. 119* 


ViCat - Visible Catalog (GK) (7 ...... ,CALL 
ViCneck- Checkbook Mgt. (BK) (T) ..... 10% 
ViTerm - Dumb Tarminal(T),,......... 168% 
Basic Programmers Utltity ROM .;..... 27^ 
Splders of Mars (С)........ кеўеш а «ОЙЫ 


АМОКГТ) Ое ое 15" 


Meteor Run (С)... TTTTTYTITTTY EK 
Allen Ө!їг(С)........... sp ra EA Eg a ‚32° 
Allen BHIZ(T) . в,» ++ + 10" 
Simon(T) "s oma њаффо ponve өе ica 
Kiddie Checkers (T) a sẹ = ae sees т» 
3-DMaze(T) IIIA DE 11 
Raceway(T) "JEU 11% 
Kosmlc Kamlkaze(8K/T) , so a . 55 ROM 
Kiddie Pak ! (4 Тарез)............. .. 019 
Super Fourl(4 Tapes) . ШОЛУ 38" 
TheAlten (BK/T}........ TCU ,, 19" 
Renalssance-Othelio (C. PETITIO |: hee 
SkyMath(BKT) ssp soo o. s 127 
LongDive (ВКТ). a.s asus esses: tam 
SpaceDiv (BK/T). ....... ТТЕ 2% 
Super Hangman (#К/Т)............... am 


= Tape, C = Cartridge, ек - = ЗК expansion 


Novation Cat acoustic modam ..,,,.. 499 


Novation O-Cat direct connsct .,.... 140" 
Novatlon Apple Cat . sopa». St 
Hayes Stack Smartmodem ....... Bee 
Hayes Stack Chronograph saas ..... 106 


Hayes Apple Micromodem Ii... 
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Universal Data Systema 
Direct Connect Modems 


big LP eng Ang. XO pau mE . 
ЕЕ Т lg LAE: ii HE Baar iai 
302 LP Geigikre 1700 ше zn 


paw 


SOS LP Orig йыш. KE baud 


Dysen 8" Sgt Ова Bgl. Sided tine 
Verbatim 5%“ Batt, 100r 16 eect) 1070 
Verbatim 8” — 2 Sided {ore 
Scotch 3M 8%” (Боп, 1 16 Sect.) 10726» 
Same at above in quantity of 100 , 26” 
Scotch 3M &” Diskettes sili tvpes CALL 
ficotch 3Ы Orive Head Cleaning кл 
6487), va at-¢ os a à 2 
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16K RamBoard 
FOR APPLE fi 


ASSEMBLED & TESTED 569** 


V VISICORP 


(a Ke x oen nlii 


VisiCalc . А ЯР .185% 
VisiCalc Templates (New!) ekra etk CALL 
VIsiFile (Data Base Mengen , 
VIsiTrendiVisiPio!. . К i 
VisiSchedule(New!).. 

VisiTerm E 

VisiDax . 

Desktop Plan T 


Tax Preparer .. 
Real Estate Analyzer 
Creative Financing . 


WordStar .. , , ^ . 199% 
MaliMerge” .. at ,./]8* 
Spell Star’, . o. 1155 
DataStar' , , .. .. ..188"* 
CalcStar* . ЖОЛГО 115° 
Supersort 1". hanes TOTIS be 
WordStacCuatomizution Notes , a .289" 


MICROSOFT 


MICROSOFT SOFTCARD PREMIUM SYSTEM 
(includes: Softcard, RAMCard, Videx 
Videcterm 80 Col., Softswitch, Osborne 
CPIM User Guide) List, . . 755% only 858 
Microsoft TASC Applesoft Co.npller , 148% 
Fostran.80° , a creas ena ы 
ALDS..... Wir. aes >... OB 
Basic Complier' . . 268° 
Cobol-80* ...,. 488** 
Time Manager . . 120* 


(dius cuna irs HB 
‚118° 


Super Text 11 Word Processor Muse. . 119% 
PFS: Personal Filing System... ......70% 
PFS: Report., m .. BM 
ОВ Master .. ...... ‚165% 
Systems Plus Accounting Sottware : CALL 
Peachtree Accounting Software’ ,.CALL 
Continantat Accounting Pkgs, .., .. 189" 
“Requires a 2-80 Solt-Card 
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Hayes Micromadem | 
Hayes Smartmodem . 
Hayes Chronograph . 


Novation Apple Cat modem . , 


Expanston-Mod.. 


BSR X-10 control interlace mod. . 
Touch Tone Firmware . 


eem 


Videx VideoTerm 80 column card.. ..245^* 
Videx Kayboard Enhancer ! (orig.)....,.75" 
Videx Keyboard Enhancer il . .128 


MICROSOFT 


2.80 SottCard by Microsoft 

16K RamCard by Microsoft... 
ThunderClock/Calandar card . 
Smarterm 80 column card . 


CORVUS SYSTEMS 


‚.2950° 


veces 1850 
` 189° 
‚288° 


CorvuaWinchester 5MbDisk .. 
Corvus Winchester 10 Mb Disk ,,....4295" 
Corvus Winchester 20 Mb Disk .. 51859? 
Mirror Back-Up .............. Pes 


A Mountain Computer 


vuetbétbualfin 


CPS Multi-Function Card.. 
Music System (18 удісез). . 
AID + D/A Interface ..... - ,.27T9* 
Expansion Chassis (8 slots) - aderire 568 
Clack/Calendar card marhe беа ШО 
SuperTalker 50-200 , ras. 14875 
Romplus + саб............ eco, 128 
Keyboard Filter ROM for Romplus TEREL 40% 
CapyRam for Romplus , ` 409 
RomWiriter card ,, ‚149% 
RamPius 32K гат add- ‘on (WGK) ر‎ 1488: 


‚188% 
,.299" 


TA FA d d 


Sorrento Valiey Associates 
SVA 2 + 2 501. Den. 8" Disk Cont. .,, CALL 
SVA ZVX4Mogabyter B" DiskCont. . 
Appie Cache 258K by SVA 


Miacailaneoua 
Forth (Apple compatibla) Drives ,.,. 
IEEE-486 Interface by SSM 
Vislon-80 Cot. card by Vista 
Prom Development System by Vista 
B" Disk Drives by Vista T 
Adwar Video Processor Mod , .... 
Videodisk-Apple Interface... .,, 
Echo tl Speech Synthesizer. , 
SymtecLightpan ,,.. . 
The MIII-B809 Processor.. 
Lazer Lower Casa Adapter — 
Houston Inst. Graphics Plotter 
16K RAMBoard assembled & tested . 
16K Ram Board by ССІ in kit form ., 
SYNERGY Multi-Card . à 
Prometheus VersaCard . 
ALF 3 volce Music Card. 
ALF 8 volce Music Card .., 
Joysticks by Keyboard Ca ., 
23 Kay Numeric Keypad by 
Versawrltar Digitizer Table . 
Grappler Printer Interfaces E 
Microbuler Н 32K (specify prntr.] . ,.. 
Microbuffer II 16K (specify prntr) . 
ВК Serlal Buffer Card for Epson ...... 
16K Parallel Buffer НЕ for ЕЕН, 
Sup-R-Fan .... 
Sup-R. Тегтіпа!80 ‘column card . 


MICRO SCI APPLE Il COMPATABLE 
DISK DRIVES 


AZ wilh controlar 

Ad wig controller . 

Аай with controner 

AAD without кого, 
AFD wih cantrobar » 
AFD whet срин 


. CALL 
‚368° 
..255% 

‚355 

L 


RETETEI 


ORDER 
ONLY 


* 15 Day No Risk Policy 


ж Free Shippi 


Within 24 Hours 
ng* 


Most Orders Shipped 


(Pre-Pald Cash Orders) 


Clearance 
Sale: 


eT 
Laiqpaini 
kramm, 


Clearance 
гот 40% OFF! 


This Offer Good While Supphes Last 


Asynchronous Serial Card (7710A) .... 139% 
Synchronous Sarial Card (77124) 
Centronica Printer Card (7728A) . 
Cable for Prismi Tigers to 7728A ..... 
Parallel I/O Card (7720A). .. 
Catencar/Clock Card (7424A) , 
Arithmetic Process (7811C). . 
Programmable Timer Card (74404). . 
3% Digit BCC A/D Converter ,, , 
APIE (IEEE-486) Card (7490A) . 
12K ROM/PROM Сага(7 114A). 
Extender Card (7520A) 


HARDWARE from APPLE COMPUTER 


SAVE UP TO 50% 
Clearance Sale 


Parallal Printer Card... 
Hi-Speed Serial Card. . 
Centronics Printer Card 


We have more items too... Please Celt Us. 


APPLE 11 
SPECIAL DELIVERY SOFTWARE 


CLEARANCE SPECIAL 
SAVE over 50% OFF! 


Pascal Animation Toola..,.. sav’ 
PSORT Pascal disk flle sort, ,... sus. 
Formulpex $5 едр Н 
Good spall 4. 4 

Plano. ... pes 

Order Tracking System 

VisiCalc Real Estate Templates , 

Hand Holding Basic 

Supermap .. .. TT 

Pilot Animation Tools бз» 
Topographic Mapping A 

Bridge Tutor .,,.... 

Bridge Tutor Extended . ipsa wae 
Musicomp music composition . 

Artist Designer . 

Galactic Wars 

Utopla Graphics Tablet System . 

Diet Analysis . 

Stepwise Multiple Regresslon 

Circuit Analysis 


6 Jar meester 


We have more Apple Computer inc software 
al greatly reduced prices.. Ptease сай! 


APPLE ll GAMES 


SOFTWARE 
CLEARANCE 


W e ara reducing our inventory of software 
at increadibia savings to you. Hurry we heve 
8 limited supply. 


ANY GAME 
ONLY S15. OO 


Gaiactic Trader (Broderbund) ...... .15% 
Galactic Revolution (Broderbund) “15% 
Galaxy Wars (Broderbund) .. 15% 
Tawala's Last Redoubt ‚15% 
Golden Mountaln(Broderbund) .. 15^ 
Spaca Invaders (Cosmos Mission) ‚15% 
HeadOn .. ‚15% 
Shuffleboard +-+ i . 115 
Microchess А b 15% 
Bridge Partner... ..,, , 189 
Monty Plays Scrabble : 15% 
Monty Plays Monopoty 15” 
Rainbow Writer. , ‚15° 
Chacker King .. 

Gammon Gambier . 

Fastgammon., , 

Battleship Commander . 

Bright PaniLight pen) 

Both Barrels 


Anadex 


ОР.9501 w/2K buffer . Л 


SÈ C. itoh 


F-10409 CPS (paralial) . 
F-1040CPS (serial) 

ProWriter 8510 10° (parallel) 
ProWriter8510 10" (serial)... . 
ProWrlter I 1550 15" (paratiel). . 
ProWiiter It 1550 15" (serial) .. 


EPSON 


MX-80 T Type 11 wigraphics. , 
MX-80 F/T Type Ш w/graphlcs .. 
MX-B2 F/T Туре 111 w/graphlcs . 
MX-100Type III w/graphics. 
Epson Graxtrax 6O0 ROM , Я 


t I TC М һы малик. ы 


Prism 80 without coloroptíon 
Priam&Owithcolor.. 

Priam 132 with color.. . 
Apple Prism color software . 


NEC 


8023 Impact Dot Matrix 
351033CP5 serial 
3530 33 CPS centronics parallel ..... 
Bi-directional tractor for 3500's 
771055СР5 serial 

7730 55 CPS centronics parallel . 


Tractor for 7700 seríes ......... — 


OKIDATA 


Okidata Microline BO (itd quan.) 
Okidata 82A witractor, 80 col. 


‚11.2249 


229° 


»..d 19%" 
eva ro 468% 


Okldeta ВЗА witractor 132 col. ......,725% 


Okidata 84A 132 col. serial .. 
OCkldata&4A 132cal. parallael.. 


822 


Smith Corona Printer paratial . 


Amdek Video 300 12' Hi-Res Green 
Amdek Video 100 12" BAW 

Amdek Color | 13" Color wiaudlo ... 
Amdek Calor I| HI-Aas RGB monitor. 
Amdek Appie Il DVM RGB card 


NEC 


NEC 8" HI-Res Green monitor... .. - 
NEC 12” HI-Res Green monitor.... .. 


NEC 12" Composite Color monitor. . 
NEC 12" Hi-Res RGB Color monitor. , 


OQ SANYO 


Sanyo 9" Baw 
бвпуо 9" Green monitor . ... .- 
Sanyo 12" BAW á, 


11M 
. 3009 


. 168% 
.128“ 
» 7a 
. 788 


109" 


Sanyo 12" Graen (New case style!) - 28 


Sanyo 13° Color Monitor . 


P rd 


Zane 13" Groen moniko 


800 - 854- 


CALIFORNIA & INFORMATION (714) 698-8088 


"o— = = 


Алап MOTE) .... 

Atari КОА M 

Atari 4004 1&K) > 
Git 280 Columa Card tor BOD 

410 Program Recorder... „.... es 
B10 Deak Oriver 

BSO менәсе Module . 

Epson cadie for 850 modum .., .. 
Atari сувну (pair) . 
Axion Furncram 32K modyia. . 
Akat 168 Movie Dy Microtek 


инн 


"8 


EOU-PAK Educational 14 Tape Sarles 
VisiCalc lor Atari (D). 

Word Processor(D).. 

Personal Finance Management (DI . 
Dow Jones Investment Evaluator o. eee 
Microsoft Basic(D) 

Macro Assembler & Text Editor (o) MS 
Conversational French (T) 
Conversational German (T) . 
Conversational Italian (T) . Lid os 
Conversational Spanish (D.. , D жаз 
Pac-Man (cartridge) . 
Centipede (cartridge) . T 
Asteroids (cartridge) ЮГУР 
Missile Command (cartridge) ._., 
Star Raiders (cartridge) ... 

Space Invaders (cartridge). , 
Caverns of Mars (disk) . . А 
Assembler/Editor (cartridge)......,.,,@68* 
We carry all ATARI software and hardware. 


i 


*guatvtw wm 


bën der 


Opt? * 


+ 


dnas 


Control Everything In your Home 


Change AC Suge Protectors ... 
Lemon AC Lire Fitar 

Exacuteve Lib^aáry Case 5" aanu aa 
CADIS WEKA Cables (hil ВЕ) «2... 
Роза р aat tavar lor Apple! 4». 

5 û ° Oigh Bara Siora m "T 

M" Dia Вали $:crace wis 


GENERAL RIBBON PRODUCTS 
NEC Multl-Strike Ribbon ,.. 

NEC Black Fabric Aloban .. paas 
Qume Muiti-Strike Ribbon , 

Qume Black Fabric Ribbon , — .. 
Diablo Multi-Strike Ribbon ,. 
Diablo Black Fabric Ribbon ,. . 
Anadex DP-8500 Cart. Ribbon . . .. 
C. Ноћ 8000 Nylon Ribbon ...,. 
C&M 2020-2022 Nylon Ribbon ., . 


Epson MX70/80 Cartridge Ribbon . 
Epson MX 100 Cartridge Ribbon . 


DUST COVERS 

Apple 11...... + 

Disk ll Only ... . ., 

Apple П & 2 Огімез,,.,. . 

Apple Dual Disk Cover,  . 

Apple ill Computer ... 

Epson МХ.В0 Cover ,..... . + 
Sanyo 6" Monitor covet, — ,.. 

Atari BOO ..,,..,. t eremprverery > 
Televideo Terminal. ,...> 
Amdek 12" B&W 

NEC 12" & NTSC Color 
Diablo 630 RO Printer... 
NEC RGB Color Мети ....; = 
Epson MX-100 Cover . 


t е зз 


Procedure Executed 


Apple Logo 


FILLMEMORY 
FILLPROC 


228 
236 


Level Reached by the Computer Running: 


Terrapin/Krell 
Logo Ti Logo 
114 46 
271 29 


Table 3: Workspace size of the three implementations of Logo as indicated by the 
FILLMEMORY and FILLPROC procedures. See the section on benchmarks f or details 
(see listings 4a and 4b on page 264). 


the Apple-based Logos are within 20 
percent of each other in workspace 
size, 

It is more difficult to compare the 
Apple-based Logos to TI Logo 
because the latter does not have a 
command that returns the workspace 
size. So I created and ran two pro- 
cedures that filled memory, thinking 
that the numbers they returned would 
be proportional to the relative sizes of 
the workspaces. (I chose to do a sec- 
ond procedure to confirm the results 
of the first; with only one procedure, 
I would have no way of telling 
whether the assumption that the 


numbers are proportional to the 
workspace sizes is valid.) The first 
procedure, FILLMEMORY (see listing 
4a and 4b), fills memory by running 
an infinitely deep recursive procedure 
and printing out its current recursion 
level; the level at which the procedure 
runs out of memory should be pro- 
portional to the workspace size. (The 
second PRINT statement іп 
FILLMEMORY is used to keep tail 
recursion, which would prevent true 
recursion, from happening.) 

The second procedure, FILLPROC 
(see listings 4a and 4b), fills memory 
by creating a series of empty pro- 


Announcing Expanded Disk Storage 
For IBM Personal Computers 


Simple plug-in installation 
no additional electronics or wiring required. 


Internal Drive: 


o Single sided with 168K bytes IBM format ................... $215 
* Double sided with 336K bytes IBM format .................. $385 
* Double sided with 650K bytes IBM format .................. $570 
* Two double sided drives with 1.3M bytes IBM format........ $1140 


External Drives: (Includes drive, power supply, cabinet and cable) 
o Single sided with 168K bytes IBM format ................... $315 


(Maximum two drives externally) 


e Double sided with 336K bytes IBM format .................. $485 


(Maximum two drives externally) 


e Double sided with 650K bytes IBM format .................. $670 


(Maximum two drives externally) 


Drives are IBM compatibility tested with a 90-day warranty. 
For more information, call or write: 


I 


INTERFACE, INC. 
7630 Alabama Ave., Unit 3 
Canoga Park, CA 91304 


(213) 341-7914 
Quantity and dealer discounts available upon request. 
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cedures, P1, P2, P3, and so on; the 
Logo word DEFINE is used to create 
new procedures under program con- 
trol. As described in the last section 
on TI Logo, the version of FILLPROC 
had to be implemented differently 
because of the TI Logo instruction 


set. 
The results of these two tests are 


given in table 3. The performance of 
all the Logos on FILLPROC is rather 
puzzling. Terrapin/Krell Logo (in 
comparison to Apple Logo) seems to 
do worse on FILLMEMORY and better 
on FILLPROC. These numbers should 
be discarded in favor of the node 
figures discussed above. In both 
cases, though, TI Logo did much 
more poorly than the Apple-based 
Logos, although I would hesitate to 
give a percentage figure based on 
these figures. TI Logo requires 48K 
bytes of memory (16K bytes in the TI- 
99/4A itself and 32K bytes in an ex- 
pansion box), and according to a 
source at TI, the TI Logo cartridge 
takes up only a small area of memory 
itself. Thus the amount of free mem- 
ory available to TI Logo is roughly 
equal to that of the Apple-based 
Logos; I don't think we can attribute 
the reduced TI Logo capacity to the 
available memory in the machine. 

The other set of benchmarks tests 
the Logos' overall speed performance 
running a program that relies heavily 
on recursion (which most Logo pro- 
grams do) and list manipulation. I 
used the SORT procedure of listing 2 
to sort two lists: first, the list [LOGO 
IS AN INTERESTING LANGUAGE FOR 
PICTURE DRAWING, LIST MANIPULA- 
TION, AND EDUCATION]; and second, 
IZYXWVUTSRQPONMLKJIH 
G FED CB AJ The timing results of 
these benchmark programs, given in 
table 4, show that Apple Logo is 
about 10 percent faster than Ter- 
rapin/Krell Logo, which will not be 
noticeable in most situations. TI 
Logo, however, is slower than the 
Apple-based Logos by a factor of 
two. 


Which Logo Is Right for You? 

If you skipped the rest of this arti- 
cle to read this section, you're out of 
luck—the answer to the above ques- 
tion is more in the body of this article 

Text continued on page 288 


The new DMS-86 makes any 
terminal a 16-bit computer 
E network station. 


Slimmer than a telephone book, the 
hot new DMS-86 turns any terminal 
into a HiNet" Local Area Network 
station. So now, a HiNet network can 
run 8 and 16-bit software simultane- 
d oncly, Pay only for the power you 
]—exactly where you need it. 
iNet is a complete hardware/ 

Р ware local area network— flexible, 
inexpensive, fast— and from a single source. 

The DMS-86 is perfect for financial modeling, MRP, scien- 
tific analysis, or word processing —any processor-intensive 
application. Its large internal memory acts like a“pseudo-disk; 
providing up to IMB RAM and super-fast access to fre- 
quently used data in “working memory.’ 

The CP/M-based DMS-86 combines an 8086 processor 
(and optional 8087 co-processor) with 1K Byte network 
buffer and from 256K to 1MB RAM, three RS-232C serial 
ports, an 8-bit bidirectional 
parallel port, and the HiNet 
networking port. “ 

Bring 16-bit response to | 
your favorite terminal. | 
Check out HiNet and the Шай. 


but mighty DMS-86. 
Digital Microsystems 2 


Because man was not meant to work alone. 


1840 Embarcadero, Oakland, CA 94606 (415) 532-3686, TWX 910-366-7310 Extel House, East Harding St., London EC4P-4HB 01-353-1080 Telex 23721 
CP/M? is a registered trademark of Digital Research, Inc. 
Circle 145 on Inquiry card. 


Test drive the Victor desktop 


computer designed for systems. 


Like a high performance auto- 
mobile, the Victor desktop 
business computer needs to be 
put to the test to be really ap- 
preciated. Here's why: 


The computer 
dilemma. 


Systems houses today face a 
basic dilemma when it comes to 
selecting a computer. 


T he so-called "personal" com- 
puters on the market are like 
"economy" cars. They're rela- 
tively inexpensive but have 
limited power and capacity. 


And the larger mini computers 
offer more power and speed, like 
a luxury car, but are, of course, 
more expensive. 


Victor has a solution to that 
dilemma. 


The Victor 9000 Business Com- 
puter isretail priced under 
$5,000. If you sell computer sys- 
tems, quantity purchase agree- 
ments will let you be very 
aggressive. 


The Victor gives your systems 
the kind of memory and storage 
capacity advanced applications 
demand. Much more than com- 
parably priced machines. 


And the Victor display screen 
has double the resolution and 


capacity of its competitors. You 
can display a full 132-column re- 
port and still be perfectly 
readable. Isthat important to 
your system? Askany 
programmer. 


Experlence where it 
counts. 


But those are only the technical 
advantages of the Victor 9000. 
Equally important is Victor's 65 
years of experience їп solving 
business problems. And Victor's 
50 branch offices throughout the 
country providing fast service 
and total support. 


Software tools fo keep 
you growing. 


Victor supplies CP/M-86 and 
MS DOS with every machine. 
Runtime support for Basic, 
Cobol, Fortran and Pascal is no 
extra cost. The Victor 9000 

has the tools you need to do the 
Job right. 


The Victor 9000. It's a desktop 
system computer designed to be 
a "cut above" the rest. Whether 
you sell complete systems, or 
are just looking forthe best com- 
puter to support your software, 
call your Victor OEM specialist 
or mail the coupon today 


VICTOR 


Serving American business for 65 years. 
VICTOR’ BUSINESS PRODUCTS 


Subsidiary of Kidde. Inc. 
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Great visibility = 800x400 
pixels — graphics —80x25 charac- 
ters(soft-loaded) green phosphor- 
anti-glare — bit mapped. 


Design for comfort — dis- 
play screen tilts 0°-11° and 
swivels +42° to suit the operator. 


Powerunder the hood — 

8088 — БМҺ2-2 RS232 ports — 2 ce 
parallel ports - CODEC4 bus 

slots. 


Fuelfor thought — CP/M-86 - 
MS-DOS ~ CBASIC — Basic 
86-MS-Pascal-CIS-COBOL MS- 
Fortran — MS-COBOL - Multi- 
plan — VictorWriter 


Ease of handling — ир to 103 
keys -capacity switches — sculp- 
tured — soft-loaded — 6 foot cord 


Compact efficlency — 302 
square inch foot print — all 
components separate — organize 
it yourself 


Excellent mileage — T he 
Victor Business Computer 
takes your system further for 
less money, Test drive it and 
compare. 


Change the way you solve business problems. 
Get in touch with Victor at (800) 621-5559. In Illi- 
nois (800) 972-5858. We'reopen 24 hoursa day, 7 
days a week. Call now or mail this cou pon. 


NAME 

TITLE 

FIRM 

STREET. 

CITY 

STATE —— — 2P 


PHONE 
AREA CODE 
Mari! to: Victor Business Products 
РО. Box 1135, Glenview, IL 60025 BY &82 
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Reference list: A comparison of Apple, Terrapin/Krell, and TI Logo nongraphics and graphics-related commands. 


Notes 

1. This list does not include the 16 color names (RED, BLUE, ORANGE, and so оп) used by TI Logo, nor does it include the two-letter ab- 
breviations available for some Logo commands. 

2. Words that perform the same function but have different names are listed alphabetically by first name. 

3. An asterisk beside a command denotes that, in Apple Logo, the action of the word can be limited by inclusion of an optional package 
name; in this case, only objects ''contained'' in that package are affected. 

4. These descriptions are not intended to be complete definitions of individual commands. A thorough understanding of Logo is necessary 
to understand some of them. 


Nongraphics Commands 


Apple Terrapin/ 

Command Description Logo Krell Logo Tl Logo 
+,-, Ж, adds, subtracts, multiplies, divides two numbers (integers only in ТІ Logo) X X X 
= returns true value if two objects are equal to each other X X X 
<, > does less-than or greater-than comparison on two numbers (integers only 

in TI Logo) X X X 
У used to get the value of a variable name x X X 
t used to mark the rest of the line as comments X X 
used to prevent evaluation of the word that follows X X X 
ALLOF returns a value of true if all inputs are true (Apple Logo uses AND; TI 

Logo uses BOTH) X X X 
ANYOF returns true value if any of its inputs is true (Apple Logo uses OR; TI Logo 

uses EITHER) X X X 
ARCTAN returns the arctangent of its input (Terrapin/Krell uses ATAN) X X 
ASCII returns the ASCII value of the character input (TI Logo uses CHARNUM) X X X 
BEEP starts a tone X 
BURY isolates a group of procedures from the rest of the Logo workspace X 
BUTFIRST returns all but first letter/item of a word/list X X x 
BUTLAST returns all but last letter/item of a word/list X X x 
BUTTONP returns true value If specified paddle button Is depressed (Terrapin/Krell 

Logo uses PADDLEBUTTON) X X 
BYE Jenyéatbogos x 
CALL assigns a value to a name (Apple Logo uses NAME) X X 
CATALOG displays names of all files on current disk X X 
CATCH user-defined error-trapping word X 
CHAR returns character with a given numeric value X X 
CLEARTEXT clears all text from screen and puts cursor at beginning of first text line X X 
CLEARINPUT clears character buffer X 
CO resumes execution of a procedure after a pause (Terrapin/Krell Logo can 

also use CONTINUE; TI Logo uses CONTINUE only) X X X 
CONTENTS prints all the active names in the workspace (Apple and Terrapin/Krell 

Logo use .CONTENTS) x X X 
CONTINUE continues a procedure that has been paused X 
COPYDEF copies a procedure definition into a new name X 
COS raturns the cosine of a given input (in degrees) X X 
COUNT returns the number of elements in a list X 
DEBUG toggles debug state of computer; when on, the computer does an 

automatic pause when an error condition occurs X 
DEFINE allows a new procedure to be defined under program control (without 

entering Edit mode) X x X 
DEFINEDP returns true value if its input is the name of a defined procedure x 
DISK returns drive, slot, and volume number of current disk X 
DIFFERENCE returns the difference of two numbers X 
DOS allows Logo to execute an Apple DOS command X 
EDIT allows editing of an existing procedure X X X 
EDNS * allows editing of a group of variable definitions (stands for "edit names") X 
ELSE marks action taken if the conditional expression of an IF statement is 

false (Apple Logo uses brackets in place of ELSE keyword) X X X 
EMPT YP returns true value if object named is an empty list or word X 
END signals the end of a procedure X X X 
EQUALP returns true value if two objects are equa! (TI Logo uses IS) X 
ERALL * erases all objects (Terrapin/Krel! Logo uses ERASE ALL) X X 
ERASE deletes the named procedure from the workspace (Apple Logo can delete 

multiple procedures) X X X 
ERASEFILE erases a file from the disk X X 
ERASEPICT erases a graphics image from the disk X 
ERN erases a list of variables from the workspace (Terrapin/Krell Logo uses 

ERNAME, which erases only one variable; ERN stands for "erase name") X X 
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SUPER MICRO COMPUTERS 
from $2,395.00 


CI-MWS03-SB — LSI 11/2 computer workstation. 
LSI 11/2 CPU, 64KB Memory, power supply, KEV 11, 
in 16 slot rack mountable chassis. 2 port serial I/O. 
CRT terminal. 1 mega byte floppy disk system. Desk- 
top workstation .................... $7,795.00 


CI-MWS23-MB — LSI 11/23 computer work- 
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 mega byte cartridge disk system. 4 port 
serial I/O. Desktop workstation ..... $11,295.00 


CI-103 DESKTOP COMPUTER — 
Complete computer system enclosed with- 
in a VT103 video terminal with LSI 11/2 and 


64KB Memory ............ $3,295.00 
With LSI 11/23 and 256KB Memory .... 
$4,995.00 


CI-1103LK — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis .... $2,395.00 


CI-11/23 AC — LSI 11/23 CPU, MMU, 
256KB Memory, power supply, in 16 slot 
rack mountable chassis .... $3,795.00 


С19448-96 — 96 mega byte cartridge disk 
system with controller. 80 mega bytes fixed 


and 16 mega bytes removable .......... 
$10,500.00 


CI-1220 — Dual drive, double density, 
double sided, 2MB capacity floppy plus 
DMA LSI 11 controller ..... $2,795.00 


DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Christin Industries, Inc. 


31352 Via Colinas e Westlake Village, CA 91362 e 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 


LSI II is a trademark of Digital Equipment Corp. 


Circle 77 on Inquiry card. BYTE August 1982 283 


Nongraphics Commands Apple Теггаріп/ 
Logo Krell Logo TI Logo 

ERNS * erases a list of variables from the workspace (stands for "erase names’’) X 
ERPS * erases a list of procedures from the workspace (stands for "erase pro- 

cedures”) X 
ERROR prints out information explaining the most recent error X 
FIRST returns the first letter/item of a word'list X X X 
FPUT makes an object the new first element of an existing list X X X 
GOODBYE reinitializes Logo; all previous work is lost X 
GO goto statement for use within a Logo procedure X X X 
GPROP returns the value of a certain property of a variable X 
GREATER returns true value if the first of the two numbers is greater than the other X 
IF signals the beginning of an if...then...else construct in Logo X X X 
IFF states the action to be taken if a previous test is false (Apple and Ter- 

rapin/Krell Logo also use IFFALSE) X X X 
IFT states the action to be taken if a previous test is true (Apple and Ter- 

rapin/Krell Logo also use IFTRUE) X X X 
INT returns the integer portion of a number (Terrapin/Krell Logo uses IN- 

TEGER) X X 
IS returns true value if two items are equal X 
ITEM returns the nth item in a list X 
KEYP returns true value if a key has been pressed but not yet read (Ter- 

rapin/Krell and TI Logos use RC?) X X X 
LABEL within a procedure, used to mark the destination of a goto statement (TI 

and Terrapin/Krell Logo use the label name and a colon only) X X X 
LAST returns the last letter/item of a word/list X X X 
LESS returns true value if the first of two numbers is less than the second X 
LIST makes a list from a series of items X X 
LISTP returns true value if the variable named is a defined list (Terrapin/Krell 

Logo uses LIST?) X X 
LOAD loads the contents of a disk file into the Logo workspace (TI Logo uses 

RECALL, Terrapin/Krell Logo uses READ) X X X 
LOCAL declares a variable as local to the enclosing procedure without making it 

the argument of the procedure X 

° [РОТ makes an object the new last element of an existing list X X X 

MAKE assigns a name to a value X X X 
MEMBERP returns true value if the given object is an element of the given list X 
NAMEP returns true value if the given name has a value X 
NOBEEP turns off the tone started by BEEP X 
NODES returns the number of free nodes in the system (Terrapin/Krell Logo uses 

.NODES) X X 
NOT inverts a logical value X X X 
NOTRACE turns off tracing feature X 
NUMBERP returns true value if its input is a number (Terrapin/Krell and TI Logo use 

NUMBER?) X X X 
OUTDEV directs output to a device connected to Logo through an Apple peripheral 

card (Apple Logo uses .PRINTER) X X 
OUTPUT causes a procedure to end and return a value to its caller X X X 
РА * prints all procedures and names In the workspace (Apple Logo uses 

POALL; Terrapln/Krell Logo uses PRINTOUT ALL) X X X 
PACKAGE puts a list of procedures into a named package X 
PADDLE returns the numeric value associated with a paddle (TI Logo uses JOY) X X X 
PAUSE suspends execution of an executing procedure and allows user to in- 

teract with Logo from the keyboard (TI Logo uses the Aid key) X X X 
PKGALL puts everything not already in a package into a named package X 
PLIST returns the property list of an object X 
PN * prints all the names In the workspace (Apple Logo uses PONS; Ter- 

rapin/Krell Logo uses PRINTOUT NAMES) X X X 
PO prints a given procedure (Apple Logo can print several procedures; Ter- J 

rapin/Krell Logo aiso uses PRINTOUT) X X X 
POPS * prints the definitions of all procedures (Terrapin/Krell Logo uses PRINT- 

OUT PROCEDURES) X X 
POTS * prints all the procedure names in the workspace (Т! Logo uses PP; POTS 

stands for "print out titles'') X X X 
PPS * prints all the property lists (stands for "print out properties") X 
PRIMITIVEP returns true value if the object is a Logo primitive X 
PRINT prints what follows and begins a new line X X X 
PRINT 1 prints what follows without beginning a new line (TI and Apple Logos use 

TYPE) X X X 
PRINTCHAR prints the charaoter with a given number value X 
PRODUCT calculates the product of two numbers X X 
QUOTIENT calculates the integer portion of the quotient of two numbers X X X 
RANDOM generates a random number between 0 and n (TI Logo always generates 

an integer between 0 and 9) X X X 
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The First solution 


to the Pascal dilemma. 


р ascal is unbeatable for large, complex 
programs. 

Its structure and readability help you 
write reliable, maintainable code. 

But when it comes to debugging, most 
Pascals are no helpat all. And no matter 
which version you use, you're faced with a 
dilemma: stick to the standard" subset, 
and forgo some of your machine's best 
features, Or use all the power of your com- 
piler and hardware, but end up witha 
program that's difficult to move to another 
environment. 


Introducing PascalSET™ 
Software Engineering Tools 


PascalSET is a source code preprocessor 
that adds three much-needed facilities to 
virtually any Pascal system: 


PMacro" 


Lets you define extensions to Pascal, which 
are expanded (before compilation) into the 
appropriate code sequence. So you can use 
nonstandard language features without 
sacrificing portability. In fact, using 
PMacro's conditional expansion capability, 
you can create one version of your source 
program that produces the correct code for 
several different versions of Pascal. 


PTrace" 


Slashes debugging time by generating a 
complete execution trace— of any program, 
in any environment. Procedure entries and 
exits are recorded, along with values of 
selected variables. Tracing can be turned on 
and off by program events, and a profiling 
feature identifies "most used" code to guide 
optimization efforts. 


PAdapt" 


Adds a variety of Ada-style extensions to 
Pascal, including handling of exception con- 
ditions (such as bad input), explicit closure 
of conditionals and loops to improve struc- 
ture ("END ЈЕ, "END WHILE" etc.), and 
specification of procedure parameters as 
input-only. output-only, or input/output. 


First Systems 
Corporation. 


Products for productivity. 


Circle 176 on Inquiry card. 


PascalSET runs on virtually any system 


supporting standard Pascal. PMacro, PTrace, 
and PAdapt are also available as separate 
tools. 


If you're involved in large-scale system 


or application development, PascalSET can 
give you a big productivity boost— fora 
minimal investment. 
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Call or write for details today. 
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Tell me more about PascalSET for 
my system. 


Computer Luc i 1 2 E enis Cim 
Compller (Supplied by n] 
Name 
Compan; 
Street 

State 


City Zip 


Phone ( ) 


First Systems Corporation 
865 Manhattan Beach Blvd. 
Manhattan Beach, CA 90266 
(800) 722-8679 

in California: (213) 546-5581 
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Nongraphics Commands Apple Terrapin/ 


Logo Krell Logo TI Logo 

RANDOMIZE randomizes the values of all future calls to RANDOM; RANDOMIZE n 

sets up a repeatable set of values X 
READCHAR waits for a keypress, returns its numeric value (Terrapin/Krell Logo uses 

READCHARACTER) X X X 
READLINE takes all data typed in up to a carriage return and stores it as a list 

(Apple Logo uses READLIST; Terrapin/Krell Logo uses REQUEST) X X X 
READPICT reads a picture file from the disk X 
RECYCLE performs a garbage collection to regroup unused nodes into one area 

(Terrapin/Krell Logo uses .GCOLL) X X 
REMAINDER returns the remainder of a division operation X X 
REMPROP removes a property from an object X 
REPARSE re-analyzes procedures in a workspace after other procedures have been 

erased X 
REPEAT executes a list a given number of times X X X 
RERANDOM causes the RANDOM function to behave in a reproducible way 

(Terrapin/Krell Logo uses RANDOMIZE) X X 
ROUND returns the input number rounded to the nearest integer X X 
RUN executes the actions specified in a list X X X 
SAVE * stores data or procedures on disk (TI Logo can also store to a cassette 

tape; Terrapin/Krell Logo can save entire workspace only) X X X 
SAVEPICT saves the current graphics image on disk X 
SENTENCE joins two or more inputs (words or lists) into a list X X X 
SETDISK specifies drive, slot, and volume number of active disk X 
SHOW prints the given object followed by a carriage return X 
SIN returns the sine of a given input (in degrees) X X 
SORT returns the square root of a given input X X 
STOP stops a procedure X X X 
SUM returns the sum of two numbers (Apple Logo can take more than two 

inputs) X X 
TEST evaluates a condition, influences execution of subsequent IFFALSE or 

IFTRUE command X X X 
TEXT returns a list that contains the contents of a procedure X X X 
THEN marks action taken if the conditional expression of an IF statement is true 

(Apple Logo uses brackets in place of THEN keyword) X X X 
THING returns the value of the input object X X 
THING? returns true value if input object has a value X X 
THROW user-defined error-trapping word X 
TO begins the definition of a procedure X X X 
TOPLEVEL aborts all executing procedures (Apple Logo uses THROW "TOPLEVEL) x X 
TRACE causes Logo to single-step through execution of all following Logo pro- 

cedures until NOTRACE is executed X 
TRACEBACK if a program is paused, this command shows the user the nesting of pro- 

cedures to get to the point at which the program is paused; a debugging 

aid X 
UNBURY cancels the effect of a previous BURY command X 
WAIT pauses the program for a specified time X X 
WORD joins two numbers/words to make a single number/word X X X 
WORDP returns true value if its input is a word (Terrapin/Krell and Tl Logo use 

WORD?) x X X 
.BPT exits to the Apple monitor X X 
.CALL transfers control to a user-supplied machine-language subroutine X 
.CONTENTS outputs a list of information about all the items in the workspace X 
.DEPOSIT "pokes'' a value from 0 to 255 іп a specified memory location X X 
.EXAMINE "peeks" the 8-bit value іп a specified memory location X X 
Graphics-related commands 
BACK moves the turtle backward X X X 
BACKGROUND (Apple Logo) returns the color number of the current background X 
BACKGROUND (Terrapin/Krell Logo) sets the background to a given color (Apple Logo 

uses SETBG; TI Logo uses COLORBACKGROUND) X X x 
BACKGROUND (ТІ Logo) names the background of the screen as object being talked to X 
CARRY tells a sprite which object to carry (LOOKLIKE is a synonym in TI Logo) X 
CLEAN clears the screen of turtle graphics but doesn't move the turtle (Ter- 

rapin/Krell Logo uses CLEARSCREEN) X X 
CLEARSCREEN changes video display to turtle graphics screen, clears screen, and ini- 

tializes turtle (ТІ Logo uses TELL TURTLE; Terrapin/Krell Logo uses 

DRAW) X X X 
CLEARTEXT clears the text screen (TI Logo uses CLEARSCREEN) X X X 
COLOR returns the color number of the sprite currently being talked to X 
CURSOR (Apple Logo) returns the position of the cursor X 
CURSOR (Terrapin/Krell Logo) puts the text cursor at the given location (Apple 

Logo uses SETCURSOR) X X 
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IT’S CRISP. IT’S CLEAR. 
IT’S COMPATIBLE. 


Amdek’s Video-300 green phosphor monitor 


is the easy-reading choice for almost any 
system — including IBM and Apple. 


Everything about our 12" Video-300 
monitor was designed to be easy. Easy 
to read. Easy to use. And easy to match 
up with practically any computer or 
word processing system, including the 
popular Apple and IBM personal com- 
puters. So it's easy to see why you 
should choose Video-300 for your text 
display needs. 
Amdek's Video-300 monitor 
features: 
e Non-glare screen to eliminate dis- 
tracting reflections 
e P-31 green phosphor display for 
no-strain viewing 


e BO x 24 character display 


e 18MHz band width 800 lines (center) 
resolution 


* Built-in carrying handle for porta- 
bility 

e Light-weight, industrial-grade cabine- 
try Conly 17 165.) 


° UL, FCC approved 


• Full one-year warranty covering 
parts and labor 

So ask your dealer about Video-300 
—part of Amdek's complete line of 
color, green phosphor and black and 
white monitors. Then match Video- 
300's performance and price against 
any other display monitor. For quality 
and value, you'll choose Amdek. 


AMDEK_ 


Amdek Corporation, 2420 E. Oakton St., Suite E, Arlington Heights, IL 60005. (312) 364-1180 ə TLX: 25-4786 


Circle 18 on inquiry card. 
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Graphics-related Commands 


DOT 
DRAW 


EACH 
FENCE 


FORWARD 
FREEZE 
FULLSCREEN 
HEADING 
HIDETURTLE 


MAKECHAR 
MAKESHAPE 
NODRAW 


NUMBEROF 


PEN 
PENCOLOR 
PENCOLOR 


PENDOWN 
PENERASE 
PENREVERSE 


PENUP 
POS 
PUTTILE 
RIGHT 
SCRUNCH 


SETCOLOR 


SETHEADING 
SETPEN 
SETPOS 


SETSCRUNCH 


SETSPEED 
SETX,SETY 


SHAPE 
SHOWNP 
SHOWTURTLE 
SPEED 
SPLITSCREEN 
SPRITE 


SV 
SXV,SYV 
TELL 


THAW 
TILE 
TOWARDS 


TURTLE 
TURTLESTATE 
WHO 
WINDOW 


WRAP 
XCOR,YCOR 


XVEL,Y VEL 
YOURNUMBER 


puts a dot at the indicated point on the turtle graphics screen 

clears the graphics screen, makes the turtle visible, and puts it in the 
center of the screen 

allows a set of commands to be applied to each of a group of sprites, in 
turn 

tells turtle to draw without wraparound—gives error message if turtle 
tries to plot offscreen (Terrapin/Krell Logo uses NOWRAP) 

moves the turtle forward 

stops all sprite movement 

devotes entire screen to graphics (no text lines at bottom) 

returns the heading number of the active sprite or turtle 

makes the triangular turtle shape disappear 

tells active turtle or sprite to go to center of screen 

turns turtle or sprite left a given number of degrees 

allows user to redefine the shape of a given character (tile) 

allows user to redefine the shape of a given sprite 

returns the entire video display to display of text (Apple Logo uses 
TEXTSCREEN; TI Logo uses NOTURTLE) 

allows user to check current value of a system variable (color, speed, 
etc.) 

returns values for pen type and color 

(Apple Logo) returns value of pen color 

(Terrapin/Krell Logo) sets the current turtle pen color (Apple Logo uses 
SETPC) 

makes the turtle pen ready to draw a line 

makes the turtle pen ready to erase a line 

makes the turtle pen ready to reverse a line (draws if line isn't there, 
erases if it is; Terrapin/Krell Logo must use PENCOLOR 6 to get same ef- 
fect) 

makes the turtle pen inactive 

returns the position of the turtle (Tl Logo uses WHERE) 

places a given tile (character) at a given location 

turns a turtle or sprite right a given number of degrees 

returns the current horizontal-to-vertical aspect ratio for output to the 
video screen 

tells a sprite, tile (character), background, or the turtle's pen what color 
to be 

gives the active sprite or turtle a given heading 

sets color and type of turtle pen 

moves the turtle to a new position (TI Logo uses SXY, which can also 
move sprites; Terrapin/Krell uses SETXY) 

sets a new horizontal-to-vertical video display aspect ratio (Terrapin/Krell 
Logo uses .ASPECT) 

gives the active sprite a given speed 

moves turtle to given x- or y-coordinate, other coordinate unchanged (TI 
Logo uses SX and SY, which can also move sprites) 

returns the shape number of the active sprite 

returns true value if turtle is visible 

makes the triangular turtle shape appear 

returns the speed value of the active sprite 

removes bottom area of graphics screen for text area 

optional word used with TELL to name a given sprite as the obiect being 
talked to 

sets the x- and y-velocity of the active sprite 

gives the active sprite a new x- or y-velocity 

used to activate a sprite, group of sprites, tile (character), background, or 
turtle to respond to future commands 

restores sprite movement after FREEZE command 

used with TELL to make a given tile active 

returns heading value turtle would have if it were pointing toward a given 
position 

used with TELL to make the turtle active 

returns pen position, turtle status, background color, and pen color 
gives the type and number of the active object (tile, sprite, turtle, etc.) 
allows tne turtle to plot offscreen (although the plotting can never be 
seen) 

causes the turtle to appear on the opposite side of the screen if it at- 
tempts to go offscreen 

returns the x- or y-coordinate of the active sprite or turtle 

returns the x- or y-velocity of the active sprite 

returns the number of the active sprite 
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TI Logo 
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AND NOW... 


A 32-BIT CAD/CAM SYSTEM 


Last year Auto-trol Technology 
Corporation shipped the industry's 
first 32-bit turnkey CAD/CAM system. 
Now we are introducing the first 
32-bit CAD/CAM system for under 
$80,000...the Advanced Graphics 
Workstation (AGW). 


For the smaller user...a low cost, 
high performance system. 


The AGW is a full function, 32-bit 
computer...at an affordable price. 
With its own 32-bit processor and 
powerful virtual operating system, 
each AGW has the necessary perfor- 
mance to run Auto-trol's state-of-the- 
art 3-D engineering design, analysis 
and manufacturing software. And 
with FORTRAN and PASCAL compilers, 
it's an excellent development and 
engineering tool, as well as a com- 
plete CAD/CAM system. ..all for 
under $80,000. 


For the larger user...high speed 
networks and communications. 


For companies with larger require- 
ments, the AGW can communicate 
with a variety of mainframes. And 
it's the only CAD/CAM system that 
provides the power and flexibility 
of a high speed local area network. 
This 12 Miz network provides the 
necessary levels of interactivity 
required for CAD/CAM applications 
and reduces overall systems costs 
through effective sharing of resources 
on the network. 


For all users...unlimited growth 
at affordable prices. 


AGW's may operate as stand-alone 
systems or be linked to over 100 
other AGW's via our high performance 
network. Therefore, any company can 
install this system and have the confi- 
dence that as their needs grow...so 
can their system...be it from one to 
two to one hundred users. 


FOR UNDER $80,000 


Auto-trol and the VAX...our other 
low cost CAD/CAM solution. 


Our mechanical design and manu- 
facturing software was introduced 
on Digital Equipment Corporation's 
widely used VAX series of 32-bit 
computers. To meet your needs, 

a VAX processor can be purchased 
as part of a turnkey system supplied 
by Auto-trol. Or, our software 

and widely acclaimed CC-80 work 
station can be added to your 
installed VAX giving you another 
high performance entry into 
CAD/CAM for under $80,000. 

For more information call Bob 
Michaels Toll-Free 1-800-525-8741. 


Auto-trol. 


Technology Corporation 


A glimpse into the future of 
CAD/CAM...today. 


Circle 41 on Inquiry card. 
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Test # (see 
caption) 
Apple Logo 
6.2 
4.5 


Test 1 
Test 2 


Time to Execute, in Seconds, When Running: 


Terrapin/Krell 
Logo 
7.0 
9.0 


TI Logo 
14.9 
МА 


Table 4: Timing benchmarks of three implementations of Logo. The program being 


timed in test I is the Logo command SORT [LOGO IS AN INTERESTING LAN- 
GUAGE FOR PICTURE DRAWING, LIST MANIPULATION, AND EDUCATION]. 
The program being timed in test 2 is SORTIZYXWVUTSRQ PONMLKJIH 
G FED CBA]. See listing 2 for the definition of SORT. The N/A under TI Logo for 
test 2 refers to the fact that TI Logo did not finish this test; it gave the error message 
OUT OF SPACE AT LEVEL 23 LINE 1 OF SORT. The times, given in seconds, are 
accurate to two significant digits. Also, the comments were taken out of the pro- 


cedures before the benchmarks were run. 


Text continued from page 278: 

than it is here. All the Apple- and TI- 
based versions of Logo are products 
of higher caliber than what we're used 
to seeing in the microcomputer soft- 
ware industry. 

If you don't already have a com- 
puter, then your choice of computer 
will be influenced by such questions 
as How much money do I have to 
spend? What things other than Logo 
do I want to do with this computer? 
What kind of person will be using 
Logo? and Do they have any special 
needs that would influence my 
choice? If you already have an Apple 
computer and don't know which ver- 
sion of Logo to buy, your choice will 
be influenced by the individual fea- 
tures of each version and how they 


Expand your IBM PC... 


ADS 8001 DOT MATRIX 


256K IBM PC RAM 
EXPANSION BOARD 
Model No. ADS 5001 
with parity upgraded 

at 64K intervals 
SUGGESTED LIST PRICE 

* W/64K RAM .... $380.00 

ө W/128K RAM .... 655.00 


W/192K RAM .... 795.00 
W/256K RAM .... 995.00 


Disiribuior and dealer inquines welcome 


(415) 941-7914 
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ANTEX DATA SYSTEMS 


A Division of International Anlex, Inc. 
2630 Calilornia Street, Mountain View, California 94040 


TWX 910-373-8500 "INTERAX PTVY" 


relate to the intended users and pro- 
grammers. (My own opinion is that 
Apple Logo is better for situations in- 
volving nontechnical users and that 
Terrapin Logo is oriented more 
toward the sophisticated program- 
mer.) 


Conclusions 

Apple Logo is a very well done im- 
plementation of Logo. It contains 
some advanced features (such as 
property lists and packages) as well as 
extremely good documentation and 


features that are oriented toward 


usage by children or adults who don't 
have technical backgrounds. Several 
features—including its unnecessary 
use of Logo command inputs in list 


PRINTER 


PRINT FEATURES 
Print Speed: 120 CPS 


313492945188 


ELFEEREEEHETEEEIIIT 
mns 
па 4b uo 94 


AB 


form and its lack of provision for 
comments—are not consistent with 
this orientation and may cause non- 
technical users some problems at 
first. A sprite board will probably be 
available from the implementers of 
Apple Logo, Logo Computer Systems 
Inc. 

Terrapin/Krell Logo is also very 
well done. It includes such advan- 
tages as a Utilities Disk with useful 
programs, a 6502 assembler, and the 
ability to interface Terrapin/Krell 
Logo with assembly-language rou- 
tines. It has a program-tracing func- 
tion that is very useful during debug- 
ging, and its editor and error mes- 
sages are slightly better than those of 
Apple Logo. The documentation is 
very good, and a sprite board (prob- 
ably cheaper than Apple Logo’s but 
with somewhat different features) 
will be available. Your choice of Krell 
or Terrapin Logo will depend on the 
factors mentioned in the text of this 
article. 

TI Logo is a good implementation 
of Logo, but it is not as good as the 
Apple versions. Its advantages are its 
low cost, sprites, and tiles; disadvan- 
tages include a smaller workspace 
and slower execution than in the 
Apple-based Logos, poor keyboard 
layout, and some irregularities in the 
system caused by poor design deci- 
sions. W 


Characters: 8 sizes, 5 different 
alphabets, upper/lower case descenders 


Print Width: 8 in. max., Form Width: 4.5 in. to 10 in. 
Print Mode: 9x9 exceptional quality with proportional spacing 
Graphics: 144x144 dots/in. square and block graphic in ROMs 


Print Head: 9 pins, heavy duty designed with air-cooled fins 
Number of Columns: 136 max. 


Print Direction: Bidirectional logic seeking 
Form: Folded/Single sheet 

Form Feed: Tractor and friction, bidirectional 
Number of Copies: Original plus 3 


UL Listed 
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A General-Purpose I/O Board 
for the TRS-80 Models I and III 


The system bus is described, — 
and plans are presented for an interface board 
with 24 lines of discrete input/output. 


Several months ago (June 1982 
BYTE, page 260) I described a gen- 
eral-purpose input/output (I/O) 
board for the TRS-80 Color Com- 
puter. This month I'll describe its 
counterpart, a general-purpose I/O 
board for the TRS-80 Model I and 
Model III. As I imagine that few of 
you have both a Color Computer and 
a Model I or III and perhaps some did 
not read the earlier article, I'll give 
you the details on the logic of the 
board, even though it is very similar 
to the Color Computer version. I'll 
also describe the internal workings of 
the Model I/III system bus, which is 
quite a bit different from the Color 
Computer bus. And I'll give you the 
story on the slight differences be- 
tween the Model I and III buses in the 
way the external I/O is connected. 


The System Bus 
It's true the Model I/III system bus 


About the Author 

William Barden Jr. has written numerous 
books on microcomputer design and program- 
ming, including Microcomputer Math. 


William Barden Jr. 
28122 Orsola 
Mission Viejo, CA 92692 


is closely related to the Z80 micropro- 
cessor signals, although the 780% 
manufacturer, Zilog, might not speak 
of it in mixed company. To describe 
the Model I/III system bus, therefore, 
I have to start with the Z80 signals. 

Figure 1 on page 292 shows 
a general block diagram of the 
TRS-80 Model I system bus. In the 
following discussion, I'll talk about 
the Model I bus and then describe the 
Model III bus, which has some embel- 
lishments. 

Model I bus. The Z80 has 16 
address lines, labeled A15 through 
AO, most significant to least signifi- 
cant. The address lines are used to 
address RAM (random-access read/ 
write memory), ROM (read-only 
memory), and I/O devices. The 16 
address lines allow the Z80 to address 
64K bytes of memory and 256 I/O 
devices. 

Perhaps I'd better explain that the 
Z80 can use both memory-mapped 
and input/output-mapped 1/О. In- 
put/output-mapped I/O means that 
the Z80 has separate instructions (IN 
and OUT) for input/output, allowing 


all of the 64K-byte addresses to be 
used for memory if the system 
designer chooses. Input/output is 
specified by certain control signals 
that inform an external I/O device 
when an IN or OUT machine-lan- 
guage instruction, rather than a 
"memory-reference" instruction, is 
being executed. 

Memory-mapped I/O is used in 
computers based on chips like the 
6502 and 6809. A portion of the 
64K-byte address space is dedicated 
to I/O addresses, and there are no 
control signals to indicate that in- 
put/output is being performed. To 
the processor, an input/output opera- 
tion looks just like reading or writing 
data into memory. Of course, the sys- 
tem designer allocates certain ad- 
dresses to memory and certain ad- 
dresses to input/output devices, and 
the programmer works with this allo- 
cation in mind at all times. 

The Models I and III were designed 
with both memory-mapped I/O and 
input/output-mapped I/O, as shown 
in figure 2. The keyboard, for exam- 

Text continued on page 294 
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S-100 Boards from S. C. Digital 


features: Model 256KE 
€ 16 or 24 bit address. € 8/16 bit wide data 9 


Transparent refresh with unlimited OMA, immune to Wait | 2 A15 
States, halts, resets. € Fast access time 180nsec from 74L S367 
Smemr ог Psync high, will run with 280, 28000 to 6mhz, DRIVERS 10 > A14 
8080, 8085, 8086 to 8mhz without Wait States. € 
Accepts 4116, 4164's. | 6 > Al3 
64K DYNAMIC RAM ‘Uniselect: 2' + A12 
features: Model 64KUS 9 > All 
€ 16 or 24 bit address. € 8 bit data. € Bank select by 
SW settable port, bits in two blocks. @ Two 32kb (128kb) | 4 > A10 
addressing. € Transparent refresh - same as M:256KE, 
€ Fast access time - 220nsec, will run with 280, 2800010 17/2 A9 
4mhz, 8080, 8085, 8086, 8088 to Smhz without Wait 
States. € Can be configured to various multiusers OS's, ® 280 117 A8 ADDRESS 
Expandable to 256KB using 4164's. MICROPROCESSOR 367» A7 LINES 


32K STATIC RAM ‘Uniselect: 3' 


features: Model 32KUS 

€ Fully Static using 2k by 8 MOS chips. € 160r24bit 
address. @ 8/16 bit wide data. € Bank Select by port and 
bitin 32K block. € Two 16K block addressing with window 
capability in 2k increments. ® EPROM can be mixed with 
RAM. @ Fast access - 250nsec from address valid - will 
run with 280, 28000 to 4mhz, 8080, 8085, 8088, 8086 or 
68000 to 8mhz without Wait States. € Provision for 
Battery Backup. 


04 | DATA 

—— — LINES 
280 CPU Board 

features: Model CPUI Z80 


€ 2 ог 4mhz clock. € Jump on Reset. @ 8 levels of 
prioritized vectored interrupts. 


—————— 74,5367 
DRIVERS 


1/0, Memory Interface ‘Interface: 1° 


features: Model 3SPC 

€ 3 serials using UART, RS-232C or 20ma current loop. 
€ 1 Parallel 1/0 with hand shakes. € 4k Ram, 4k EPROM 
(not supplied). € Built in Kansas City Audio Cassette 
interface. € Baud rate generator from 19.2kbaud to 110 
baud. 


1$» RD* | CONTROL 


| SIGNALS 
7413367 12 > QUT. 
DAIYERS 13 > WR x 


2K 280 Monitor Program 
available for M:3SPC 


features: many routines including breaker points, cassette 
record and play back ., , etc. Comes in 2 EPROMs and 1K 
RAM. 


All boards conform to IEEEB96/S 100 specifications, fully 


MEMORY 
L3> case REFRESH 
—<21]1мт + 
INTERRUPT 


socketed, screened legends, masks, Gold contacts. Guaranteed INTAK ж | RELATED 
One Full year. 
Model Y Prices with ——Q23] TEST * 
256KE $795 256KB 
256KE- 12B $535 128KB —— 33] 
оа 5395 han s ЧАЙ 
B4KUS $395 64KB (41 16’ 
B4KUS-16 + KÊ —{_2> svsnES« 
32XUS $369 32КВ wath CMOS 
32KUS-16 8258 16КВ with CMOS 
ТЕТ S218 ми rum! 
- te 
CPUI-280-K 5149 i inim, GROUNDS 
3SPC $229 with cassette 
3SPC-KC $159 with cassette 
2K Мопйог 5 55 with 1K Ram 
Delivery is within 3 working days. MC, Visa or COO orders 
accepted. Illinois residents add 5'4% sales tax. 
D.E.M. & DEALER PRICING AVAILABLE 
S. C. DIGITAL Figure 1: The system bus for the Model I is made up of 40 lines, very closely related to 
P.O. Box 906 _ Z80 signals. Sixteen are address lines, eight are data bus lines, four are control signals 
1440 N. Highland Ave., Suite #4 for external devices, and the remainder are related to memory refresh, interrupt opera- 


Aurora, Illinois 60507 | ; 
Phone: (312) 897-7749 tions, and miscellaneous functions. 
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The Logo Language is Here 
for the Apple Il 


TO SQUIRRL :RNGLE :DISTRNCE 
IF :DISTRNCE » 200 THEN STOP 
FORWARD :DISTANCE 
RIGHT ANGLE 
SQUIRAL ANGLE :DISTRNCE + 3 
END 


Terrapin, the Turtle Company, brings you the 
Terrapin Logo Language for the Apple II with 
Turtle graphics, now ready for immediate 
delivery. 

The Terrapin Logo language is a sophisticated 
and powerful language that is easy for anyone 
to use. Although originally intended for 
children, the Logo language is one that the 
most advanced programmers will enjoy using 
too. It includes many features common to 
artificial intelligence research languages 
permitting programs of great power to be 
written quickly and easily. Writing comparable 
programs in other languages is usually much 
more difficult and time consuming. 

The Turtle graphics is fun and easy. With 
simple commands such as FORWARD, RIGHT, 
and PENUP you can draw in six hi-res colors. In 
just a few short sessions you can learn to create 
figures more complex than the one above 
whether you know how to program or not. 

But the Terrapin Logo language is more than 
just a graphics language. It supports: 
= list structure, allowing easy manipulation of 
words (strings) and lists 
user defined procedures which can be used 
exactly as if they were part of the language. 
fully integrated screen editor for procedures 
and text 
floating point and integer arithmetic 
a total of 120 primitives (Commands) including 
30 graphics commands 
recursion 
assembly-language interface capability 


Circle 404 on Inquiry card. 


SQUIRAL 123 1 


The Terrapin Logo language was developed 
by the Artificial Intelligence lab at the 
Massachusetts Institute of Technology. 
Terrapin is now authorized by MIT to dis- 
tribute the results of its 12 years of research to 
you. To provide quality support for the 
language, Terrapin has assembled a team 
that includes two of the three authors who 
developed the Logo language for the Apple II 
at MIT, as well as Dr. Feurzeig, an originator 
of the Logo language. 

Every copy of the Terrapin Logo language 
comes with complete documentation. To run 
the language, a 48K Apple II with a 16K RAM 
card or a language card, and one disk drive 
is required. 

Terrapin also offers the robot Turtle, and the 
following books: Turtle Geometry, Special 
Technology for Special Children, Mindstorms, 
Katie & the Computer, and Logo for the Apple 
IT trom Byte Books. 


Suggested retail price: $149.95 
To order or for more information, call or write: 


Terrapin, Inc. 

380 Green Street 
Cambridge, MA 02139 
(617) 492-8816 


In Canada: 
SES Computing, Inc. 
(416) 366-4242 


z- 


Dealer Inquiries invited. 
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Circle 105 on inquiry card. 


Best prices 
anywhere 
We beat ’em all! 


—COMPUTERS— 
ALTOS-—List, 
NorthStar HORIZON HRZ-2-QD. . $2685 
ADVANTAGE 
TeleVideo Computer Systems .... Call 
SUPERBRAIN 64K DD 


2895 


055-10 Meg. HD. 
CROMEMCO CS-1 


OKIDATA Microline 80 
Microline 82A.......... 
Microline 83A 
Microline 84 


ZENITH 219 
—PRINTERS— 
CENTRONICS 739-1 (parallel) 
739-3 (RS232C) 
704-11 (parallel) 
704-9 (RS232C).... 
TI 810 Basic 
810 Full 
820 RO Basic 
NEC 7710 (RS 232} 
351 


QUME 9-45 Full Option 
9-45 Limited 


Discus 2+ 2 
M5 5Meg. Hard Disk. 1949 
M10, 10 Meg. HD.... 2995 
М 26, 26 Meg. HD ... 3349 
Decision | 1339 
CORVUS 5 Meg. Hard Disk 2555 
10 Meg. Hard Disk.... 3955 
20 Meg. Hard Disk.... 4755 


Prices are for prepaid orders only, and reflect a 
cash discount. Charge cardordersare slightly higher, 


Computers 
Wholesale 


Box 91 Brewerton, N.Y. 13029 
315-472-3055 


Most items in stock for immediate delivery. Factory sealed cartons. 
w/tull factory warranty. NYS residents add appropriate sales tax. 
Prices do not include shipping. C.O.D. orders require 25% deposit. 
Prices subject ta change without folie. 
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0000H 


3000H 


4000H 


, 64K 
MEMORY 


space | 80009 


MIDDLE 
16 K 
RAM 


0000H 


3000H 


2K ROM 
(MODEL TIL) 


y 


MEMORY -MAPPED 
KEYBOARD 


222222 


MEMORY- MAPPED 
VIDEO DISPLAY 


3200H 
3406H 


3600H 
3800H 


3A00H 
3C00H 


3E00H 


OOH 


AVAILABLE 


USER 


256 

7FH &!/0 

вон | MAPPED 
ADDRESSES 


SYSTEM ADDRESSES 
(DISK CONTROLLER, 
RS-232C, CASSETTE, 
ETC.) 


FFH 


Figure 2: The Models I and III have 64K bytes of addressing space. Some system devices 
are memory-mapped and use dedicated addresses within the 64K bytes. Other system 
devices use the I/O-mapped addresses hexadecimal 0 through FF. 


Text continued from page 291: 

ple, is memory-mapped at memory 
locations hexadecimal 3801 through 
3880; the cassette is I/O-mapped at 
hexadecimal location FF. I/O- 
mapped operations use separate IN or 
OUT instructions with I/O addresses 
of hexadecimal O through FF; these 
I/O ports are completely separate 
from the 64K-byte memory. 

The 16 address lines are buffered 
by 74LS367 bus drivers to provide 
higher fan-out; they go out to all 
parts of the Model I, including the ex- 
ternal 40-pin connector for the system 
bus. The address lines are unidirec- 
tional, that is, they are outputs only 
from the Z80. 

Back to the Z80 signals. The next 
largest set of signals is the data bus, 


which is Z80 signals D7 through DO, 
most significant through least signifi- 
cant. The data bus is used to pass all 
data going between Z80 registers and 
memory and between 280 registers 
and I/O devices. 

Unlike the address bus, the data 
bus is bidirectional, permitting 8-bit 
transfers in both directions. Two sets 
of 74LS367 bus drivers are used, one 
controlled by a "data bus out" signal 
DBOUT'", and the other controlled 
by a "data bus in" signal DBIN*. (The 
asterisk is used in all Model I/III cir- 
cuit discussions to indicate "active 
low.") The data bus lines also go to 
the 40-pin system bus connector on 
the Model I. 

Looking at the Z80 once again, you 


Someday, n the comfort of your hore, youll be able © shoarand 
bank electronically, read instantly uodated newswires, analyze 
the performance of a stock that interests you, 
send electronic mail across the Country, Then 
olay Bnage wiih Three strengers in LA, 
Chicago and Dallas. 


ma 


Welcome to someday 


someday is today with the CompuServe Information Service. CompuServe is available through a 
local phone call in most major U.S. cities. It connects almost any brand or type of personal computer 
or terminal with our big mainframe computers and data bases. All you need to get started is an 
inexpensive telephone coupler and easy-to-use software. 

CompuServe's basic service costs only $5.00 per hour, billed in minute increments to your 
charge card. 

The CompusServe Information Service is available at many computer stores across the country. 
Check with your favorite computer center or contact Compuserve. 


CompuServe 


Information Service Division, 5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 (614) 457-8650 


An H&R Block Company 


Circle 91 on Inquiry card. 


‘le Ia ideo — Б 


Мі 9f [*[ Lx 


Unretouched photos— identical condition 
Screens not actual size 


Which would you 


Our competitor on the right claims high resolution. 
But what about that glare? The washed-out background? 
And the black and white screen? It's enough to give 
you a headache. 

The TeleVideo terminal on the other hand, withits finer 
character dot matrix, sharper background contrast, and 
a black-on-green non-glare Panasonic screen, is much 
easier on the eyes. 


Obviously. 


Every TeleVideo terminal has just four basic modules. 
Each module is the best that can be made. 


Every screen, keyboard switch, power supply and 
video module on every TeleVideo terminal is identical. For 
the same high reliability. And same ease of service. 


None of our competitors can say that. 


If you order 200 terminals today, we can mp them 
tomorrow. If you order 500, we 
can still ship them tomorrow. 


And if you order 1,000, well, 
maybe you'll have to wait a day 
Or two. 


m. | 


К А 
gi 4 


We put our terminals 
through five bad days 
so you'll never have 
even one bad day. 


8 Our terminals are designed 
ze (© Withstand heat up to 


The 910 


California Santa Ana 714/557-6095; Sunnyvale 408/745-7760; Georgia Atlanta 404/255-9338; Texas Dallas 214/980-9978: Illinois: Chicago Area 312/351-9350; Mass. 


THE Sim ОА, ЖК: 


TERRINE: ON THE LEFT Т 


ЮО POU RATHER READ ALL DAY? 


rather read all day? 


independent terminal supplier. 


155°F and shocks that simulate being tossed in the The 
One reason is because our 


back of a truck. And before any terminal reaches you, 910 | 
every major component goes through a five day series — advantages are clearly visible. 
of thermal and power-an cycling tests. (ee 8 hours a day. 
The result? For more information call, toll-free, 800-538-8725. 
The highest reliability rate in (In California, call 408-745-7760. ) Or call your nearest 


our industry. TeleVideo sales office. 

TeleVideo sells 50% 925 Tele 7a : 
eVideo sells 50% 925 1. а 

more terminals a کے‎ l | e e 1 ео 

month than our м y =: SESS | ч Ж All TeieVideo terminals сап be serviced by 

nearest competitor, Í — _ NN шь your nearest GE Instrumentation and Com- 


munication Equipment Service Center. 


Three years ago, TeleVideo shipped its 


first terminal. Today, we're the number one Circle 401 on inquiry card. 


Boston 617/668-6891; New York/New Jersey 201/267-8805; United Kingdom West End Surrey 44-9905-6464. 


BUILT IN AMERICA. 
SEATS FIVE ADULTS 
IN COMFORT. 
ENGINEERED FOR ROOM 
AND RIDE. 

FWD HANDLING. 
AND IT'LL BE GREAT 
FOR YOUR BUSINESS. 

® 1983 Renault Alliance 


coming soon from... OREN AULT 
American Motors rt 
We build the American Fleet 


ENEXTIO*| `> 


D7A-DOA| > 


74L5245 


TYPICAL FOR 6 


7415244 


| 5 
m Е 


TYPICAL FOR 8 


74LS367 


(aye 


| em 


TYPiCAL FOR B 


| 1 > XDB7 
| 37» XDB6 
| § > XDB5 
| 7> XDB4 
| 97» XDB3 
11 > XDB2 
13 >> XDB1 
15 `> ХОВО 
131 >> XA7 
XA6 
|27 > XA5 
[25 7» XA4 
[23 > XA3 
21 > XA2 
19 > ХА1 
[17 > ХАО 
189 > XI ORQ ж 
147 > ХМ1 ж 
33 > XIN * 
|37 7» XRESET ж 
35 > XOUT sk 
N/C 

IO BUSWAIT ж 

|OBUSINT ж 
| GATES DATA 


43 > EXTIOSEL ж ) BUS FOR 
READ 1/0 


DATA 
LINES 


IZO ADDRESS 
LINES 


CONTROL 
SIGNALS 


EVEN PINS 
2-50 


Figure 3; The system bus for the Model III is similar to the Model I system bus. Only 
eight address lines are brought out, however, and the address, data, and control lines 
are enabled by an “external I/O" signal, which must be set under program control. 


find two sets of control signals: 
! ‘TORQ and WR/ RD. Signal 
MREQ (the bar indicates a Z80 "ac- 
tive low" signal) is used to indicate 
that a memory operation is in effect 
and that there is a valid memory ad- 
dress on address lines A15 through 
A0. MREQ is used with RD to read 
data from ROM or RAM and with 
^. A write data to ROM or RAM. 
MREQ is also used for memory- 
mapped I/O devices, such as the key- 
board. 

Signal IORQ is used to indicate 


that an IN or OUT instruction is being 
executed and that there is an I/O ad- 
dress on address lines D7 through DO. 
IORQ is used with RD to read data 
into the Z80's A register from an exter- 
nal [/O device and to write data from 
the A register to an external I/O 


device. IORQ is the primary signal 


used for all types of I/O-mapped in- 
put/output. 

The signals brought out on the 
system I/O bus, however, are not 
MREQ, IORQ, WR, and RD. The 
RD* signal is active (low) when RD 


and MREQ are active (during a mem- 
ory read). The WR” signal is active 
(low) when WR and MREQ are 
active (during a memory write). The 
IN * signal is active (low) when ТОКО 
and RD are active (input). The OUT* 
signal is active (low) when IORQ 
and WR are active (output). Then, 
these signals are partially encoded for 
external memory or input/output. 

Other memory-related signals 
brought out on the system bus for 
"memory refresh" are MUX, CAS”, 
and RAS*. These three signals con- 
trol memory refresh for the dynamic 
RAM chips used in the Model I and 
III. Since they're not used in external 
I/O, ГЇЇ omit any further details. 

Other signals brought out on the 
Model I bus include INT”, INTAK", 
TEST*, WAIT*, and SYSRES*. 

INT* is an input and provides an 
external I/O interrupt. INTAK* is an 
"jnterrupt acknowledge" signal that 
indicates the Z80 received the inter- 
rupt. 

TEST" is a signal that disables all 
data bus, address bus, and control 
signals; it is rarely used in Model I 
operations. 

WAIT™ is an input signal used to 
interface slow memory or I/O devices 
and is not ordinarily used. It dates 
from the time when memories were 
significantly slower than the micro- 
processor. 

SYSRES" is an output signal that 
indicates power-up or reset (by the 
RESET button). It, like all of the 
signals with an asterisk suffix, is ac- 
tive low. 


Model III system bus. Figure 3 
shows a general block diagram of the 
Model III system bus, which differs 
from the Model I system bus in that it 
is more isolated from the internal pro- 
cessor signals. Only eight address 
lines are brought out, and a special 
"enable" signal gates the data, ad- 
dress, and control lines to the outside 
world. 

The main enable signal is 
ENEXTIO*, which means enable ex- 
ternal I/O. This signal is generated by 
1 bit of a 5-bit latch with port address 
hexadecimal EC. When this bit is a 1, 
signal ENEXTIO" goes low, enabling 
the 7415245 (XDB7 through XDBO), 
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ONE IN OR OUT 
—_— INSTRUCTION ани 


= 5us 


рр 
| _| 
— o QqL 


1/0 ADDRESS ON 
ADDRESS LINES 


IORQ ж 
FROM SYSTEM 


RD* OR WR* 
FROM SYSTEM 


DATA FROM 
A REGISTER 
(ON OUT) 


DATA FROM 
EXTERNAL 1/0 
DEVICE 

(ON IN} 


| 


DATA "STROBED IN" 
TO EXTERNAL IYO HERE 


р 
piena 


DATA "STROBED IN" 
TO PROCESSOR HERE 


(TIMING GENERALIZED 
AND APPROXIMATE } 


Figure 4: External I/O operations use an I/O address on the address bus, the IORQ* 
signal, and the КЮ" or WR” signal to effect 8-bit data transfers to and from the external 


I/O device. 


the 74LS244 (XA7 through ХАО), and. 


the 74LS367 (control lines). If the 
ENEXTIO'* bit is a 0, all of these lines 
are in the high-impedance (discon- 
nected) state. 

The XIORQ*, ХМ1*, 
IOBUSWAIT*, XRESET*, XOUT'*, 
and XIN* control lines have the same 
functions as their Model I counter- 
parts—WAIT*, SYSRES*, OUT”, 
and IN*. (IORQ* and М1* replace 
the encoded INTACK".) 

The IOBUSINT'" is similar to INT” 
in the Model I, except that an enable 
signal, ENIOBUSINT (enable I/O bus 
interrupt), is used to determine when 
an external interrupt will be recog- 
nized from the outside world. 
ENIOBUSINT is made active by 
writing a 1 to bit 3 of port address 
hexadecimal EO. I won't discuss the 
external interrupts in this article, as 
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they make an interesting subject all 
by themselves. 

The eight address lines are also 
logically equivalent to their Model I 
counterparts; they are XA7 through 
XAO. 

The eight data bus lines XDB7 
through XDBO have a slightly dif- 
ferent gating scheme on the Model I 
from that on the Model III. Instead of 
two sets of buffers enabled by RD* or 
WR”, as in the Model I, there is one 
bus driver, a 7415245. The main 
enable signal for this chip is 
ENEXTIO', as I've already mentioned. 
Also involved, though, is signal 
EXTIOSEL*. When EXTIOSEL * is a 1, 
the 74LS245 routes lines D7A through 
DOA to the external bus connector. 
When EXTIOSEL" is a 0, the 7415245 
routes lines from the external bus to 


lines D7A through DOA. EXTIOSEL?” is 


normally high, allowing writes to an 
external I/O device to be made by 
simply turning on ENEXTIO* (address 
hexadecimal EC) and performing a Z80 
OUT instruction (or a BASIC OUT). If 
a read of an external device is to be 
done, however, external logic must 
bring down signal EXTIOSEL” at the 
proper time. 


General Scheme for External I/O 
The general scheme for Model I ex- 
ternal I/O is fairly simple. 
Output operation. The procedure 
for a write of 8 bits to an external 
device is as follows: 


1. The 8-bit value to be written (0 
through 255) is put into the A 
register in the Z80. 

2. A machine-language OUT instruc- 
tion with an address of 0 through 
255 is executed. 


The equivalent in BASIC is: 
100 OUT XX,V 


where XX is the I/O address and V is 
the value of 0 through 255. 

Executing the machine-language or 
BASIC OUT puts the address of the 
I/O device on address lines A7 
through AO and enables the OUT* 
signal. The external I/O device 
decodes the address lines when it 
receives the OUT” signal. If the exter- 
nal I/O device recognizes its address, 
it strobes in the data that is present on 
the data bus lines. The entire process 
is shown in figure 4. 

Output for the Model III is iden- 
tical, except that the external I/O 
lines must first be enabled by setting 
bit 4 of address hexadecimal EC to 
enable signal ENEXTIO”. 

Input operation. Input for the 
Model I is the following: 


1. A machine-anguage IN or a 
BASIC INP instruction is ex- 
ecuted, with an address of 0 
through 255. 

2. Data from the input/output device 
is read into the A register or into 
the BASIC variable specified. 
The BASIC equivalent is 
100 A=INP(XX). 


Chances are, when you 
bought your first disk drive, it 
was an Apple. Now that you're 
ready for a second, take a look 
at Quentin. 

Our Apple*-Mate™ 5v4" Disk 
Drive is fully software transparent 
with Apple's DOS 3.3 operating 
system in full and half track 
operation. 

Add it to your present drive for 
greater capacity and faster access. 
Just plug it in and go to work. 

And the Apple-Mate has these 
High Performance advantages: 


ON TRACK HEAD SEEK 

A precision lead screw positions 
the head onto the correct track. 
Time-consuming retries and 
disk-to-disk copying errors are 
virtually eliminated. 

SIEMENS! DISK DRIVE 


The apple-beige unit is built 
around the highly reliable 


Special 
Introductory 
Price: 
$335.00 


® Apple is a registered trademark of Apple Computer, Inc. 


tSiemens is a trademark of Siemens Corporation, 
*Apple-Mate is a trademark of Quentin Research, inc., 
which does not manufacture Apple computers. 


Circle 345 on inquiry card. 


Siemens system with over 
10,000 lifetime hours. Shielded 
connecting cable also attached. 


LONG TERM 
DEPENDABILITY 


MTBF (Mean Time Between  . 
Failures) —8,500 power-on hours, 
and the unit has a one-year 
warranty. 


COUNT ON QUENTIN — 

FOR QUALITY 

Quentin Research was building 
disk systems for the computer 
industry when Apple was a little 
bud on the big computer tree. 
We're known for product reliabil- 
ity and stand behind every system 
we sell you. 

But the best news may be the 
price —only $335.00 (40 tracks). 


- MORE JUICE 
cJ FOR YOUR 
APPLE 


A special introductory offer 
when you order Apple- Mate 
directly from us. 

So when you're ready to boost 
the juice on your Apple, add-on 
the Quentin Apple- Mate. 

To order: Check, money order, 
Visa or Mastercard number. Calif. 
residents add 696 sales tax. 
Allow one week delivery. 


RESEARCH, INC. 


19355 Business Center Drive 
Northridge, California 91324 
(213) 701-1006 
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‘Oryx software 
Quality Discount 


GUARANTEED LOWEST PRICES! We will match any 


advertised price. Just show us the ad. 


APPLE 


Art Sci Magic Window... ,... $ 79 


DOS BOSS EET een ds da ee 
DUI DRY рое aaa aa 28 
Apple Panic . mt s 25 
Teacher Plus. , . وت‎ ЭП 
Continental CPA acctg. 

тойшвва................... 210 
Depreciation planner viste uide 33 


5 
Datamost Raal Est. Analysis . . . 110 
Datasoft Micropainter , 3D 


Denver Software 


Financial partner . „+++ 9219 
Pascal Tutor. ... . , , ... 108 
Pascal Pregrammer . . ., ... 108 
Duosoft Business Planner .. 268 


Edu-ware compu-matic 


Ellis vomputing- 


reer ‚342 


Nevada Cobol. . . $169 
Navada Pilot.. ....... . 129 
Nevada Edit . Por 
Application pkg. ва. ..,.,..,. 22 
Hayden Software 

Datagraph . A — 99 
Histograph. ... адка eu 
Apptesoft Compiler 3. 2 6e LAU 
Apple pie Series ea. 109 


Howard Software 

Real Estate Analyzer . 

Tax preparer ‘82 . . 127 
Tax preparer state: CA, NY/NJ/IL 60 


IUS 


Datadex , " А ‚ $125 
Easywritar.., __, eco ros 162 
Easymover.. IM 
Easyjack (Combo) ,. . .. 262 
Easymailer 162 
Microfocus 

Cis Cobol Std. è $775 
Forms-2.. Е 175 
MicroPro 

Wordstar . is рь 5420 
Mailmerge . . x . 85 
Calcstar А ‚ 145 
Spallstar ‚ 145 
Games 

Sargon 1. $ 25 
Zork I or 1l . 32 
Deadline . / 32 
Crossword Magic .  . ,.... 18 
Misc. 

Mathamagic . ++ $ 80 
Spellguard . 267 
Edit 6502 . Serer B2 
Locksmith 2253. wuss... 9D 
Super Screen I,  ...... 108 
A-stat 79 . a. 14D 
Mailing list. . Vere. 
G.0.C. | fuil Acctg. system.. 1.800 
Stonaware DB Master .. „+. 179 
Muse РУ аге 
SuperTextil . .. ... $128 
Address book . З 43 
Form letter ае lae 87 
Data Plot .................... 52 


And Many More 


Please: 


MicroPro 

Wordstar . 5109249 
Mallmerga . , daa we r7. 0 
Calcstar...... .. 246041 0199 
Spalistar.. . a . .. . 160 
Supersort | i , 170 
Microsoft 

Basic BO ., ,, . 5285 
Basic Compilar. , 57: 225 
Fortran80. ,, M "uer 
Coboi BO .. , . , i3 5 570 
МОГОЮ: а оа анана 140 
Peachtree 

General Ledger .. _,„ _ , . $399 
Accounts Recelvables . — ,, . 399 
Accounts Payables. . , 399 
Inventory. p . 399 
Payroll . А «« 399 
Proparty Management . , -— 799 
CPA Client Write-up . . . 799 
Star Computer System 
G/L, А/В, A/PorPay......... $350 
Legal Times Billing . ane 845 
Property Management . is , 845 
Sorcim 

Supercalc $225 
Trans B6 , 115 
Act.. 155 
Supersoft 

Diagnostic! , . $ 48 
Diagnostic || , , ‚ B3 
Disk Doctor ..... .. Фала 84 
Fortran o s. 215 
C Сотріівг.., ,. ‚‚ 175 
TCS 

GL, А/В, A/P, or Pay.. .....$ 79 
All modules above ‚ 265 
Module Compiler . 98 
Inventory . . 98 
Ashton - Tate 

D Base il Ге TITIP $595 
Byrom Software 

BSTAM na 160 
BSTMS .. vu i ‚ 160 
Digital Research 

Pascal MT + 

МАС . a. SBI 
SID (8080 Debugger). . 65 
2510 (280 Debugger). — ....... 90 
CP/M 22 .. 149 
CBaslc2. .. " .. 97 
PL/1-80 . ian 449 


And Many More 


IBM PC | 


Wordstar $285 
Mailmerga . . 98 
Easlwritar 1 2 . 299 
Easispellar . ain 149 
Crosstalk > 09 
DataBase Manager. . 170 
Mailing List . ,. 85 
УВ оа dba ee e 165 
CP/MBB + 295 
Wrlte-on 0 ............. 110 
Move lf . =! .. 125 
Spellguard ...... +... 267 
East (Exec. Acctg. Sys). woe. 625 


Write for our Free Catalog © 
ORDER TOLL FREE - Outside WI - 


° Wisconsin residents - add 5% sales tax 


Accessories/ 
Hardware 


Boards 
Co Processors BB card (Ap. ll). . pi 
Softcard (280 CP/M Ap. 1) "T 


CPS Multifunction ,.........., in 
Mountain A/D + D/A ,. . 9 
CCS 12K ROM/PRUM .,........ B9 
CCS А/О Converter , s... 9B 
CCS Serial Asynch. =, , 149 


Applascope (your Apple as an 
Dscilloscope) . ,, 


VidexEnhancarl...,........, 149 
К & 0 Епћапсег.............. 115 
Dan Paymar Lower case. _.. . ,. 27 
ALS Smarterm.... ......,.., 379 
ALS Z-card . „-_‹.. 269 
Percom Doubler 1 ‚ 167 
Bit 3 Full View 80 (ATBOO) . ‚ 299 
Bit 3 32K Mamory (AT400/800) . 159 
BTAD 05-1 (64K, 280. CPM 

for IBM PC) we 999 
Datamac 64K (IBM PC) ,, 399 
Videx Micromodem Chip ева 0 
Xadex Baby Blue (IBM РС)..... ‚850 


Quadram Deluxe Board (IBM РС). 495 
Quadram 128K Ram (IBM PC) .. 495 


Microfazer ВК Printer Buffer .... 135 
Versacard ., ,, o. 218 
Computers 


Commodore/Atari/NEC/ 
Xerox 


Call for Price Information 


Monitors 

Amdek Video 300 _, ... $217 
AmdekRGB Color . 750 
NEC 12'' Hires Green . ‚‹ 175 
Sanyo 12'` Hires Green ...... . 220 
TECD TM - 12 GX Green 147 
TECO ВбВ13''...,, a ,, «525 
Modems 

Novation Apple-Cat II 4+ a 0 
Hayes Smartmodem. 235 
Micromodam Il . .. 319 
Chronograph. . .. 199 
Printers 

Anadex I, $1.58D 
Epson A я SCali 
Diablo 630 . x ex 0 
NEC 3530. . А 1,890 
NEC 8023A , 525 
Okidata Microlina 82А . 535 
Okidata Microline ВЗА .. 790 
Prism 80 (w/ 4 options) . .. 1,177 
Prism 132 (w/ 4 options) .. .. 1,785 
Smith-Corona TP-1 .. 750 
Disk Drives 

Rana Elite 1 (Ap. Il) . $339 
Rana Controller (Ap. Il}. ...... 110 
Micro Sci A35 (Ар. П). ....... 99 
Micro Sci А40 (Ap. 11) ......... 385 
Micro Sci A70 . 94 


Micro Sci Controller (Ap. Il).. . . 90 
Tandon TM-1D0-1 .... ...... 299 
Tandon TM-100-2 . a- 989 


And Many More 


One Stop Shopping at 
Guaranteed Lowest Prices 


LE 800- 826- 2322. 


e Add $3.50 for shipping per software and small items. 
Call regarding others. 
e Foreign - add 15% handling charge. Shipping extra. 


We welcome: 


e Visa, Mastercharge - (Add 4%) 
e Checks (Allow 1-2 weeks for clearing) 


• COD (Add $1.50 per shipment) 


For technical information & in Wisconsin: 715-848-2322 


Oryx Software . 205 Scott St., Dept. AG • P.O. Box 1961 
Wausau, WI 54401 
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When the machine-language IN or 
BASIC INP is executed, the address 
of the I/O device is sent to the ad- 
dress bus lines A7 through AO. Signal 
OUT” goes low, indicating to the ex- 
ternal I/O logic that an I/O address is 
present on the address lines. If the ad- 
dress is decoded as the address of the 
I/O device, it responds by gating the 
8 bits of data onto the data bus. 

Input for the Model III is identical, 
except that the external I/O logic 
must also bring down signal 
EXTIOSEL* so that the 74LS245 bus 
driver switches direction, routing the 
data to the processor. 

I/O addresses. The I/O port 
address used must be in the range of 0 
through 127 because I/O addresses 
128 through 255 are dedicated-system 
addresses in Models I and III. There 
are many addresses not used in the 
higher range, but it's prudent to stay 
below 128 to avoid conflict. External 
I/O can be done without full address- 
decoding logic. 


A General-Purpose I/O Board 

The circuit shown in figure 5 is a 
general-purpose input/output 
(GPIO) board that connects to the 
Model I or III system bus. It provides 
24 I/O lines that can be either inputs 
or outputs. The lines can be used to 
drive relays for input or output as 
shown in the figure, to implement 
digital-to-analog or analog-to-digital 
converters, or for a variety of other 
applications. I'll describe how the cir- 
cuit works, give you some construc- 
tion hints, and then show you typical 
uses in driving an LED (light-emitting 
diode) display and detecting a remote 
input. 

The GPIO board uses an Intel 8255 
Programmable Peripheral Interface, 
which is essentially a programmable 
controller. The mode that I am using 
in this implementation connects lines 
PA7 through PAO and PB7 through 
PBO as outputs and lines PC7 through 
PCO as inputs. 

The interface to the Model I or III 
consists of the eight data bus lines, 
three address lines, the IN* and 
OUT™ lines, and in the case of the 
Model III, the EXTIOSEL* line. The 
IOBUSINT™ line is also implemented 


but won't be described in this article. 


Imagine building your own computer 
for only $79.95! 

That's exactly what youcan do with 
the ZX81 kit. It comes with all the parts 
you need and complete diagrams and in- 
structions for puttingit together. All you 
have to supply is soldering iron, solder, 
and a screwdriver. Plus, of course, a little 
bit of work. 

But you get a lot more than several 
hours of kit-building fun. You also get a 
surprisingly powerful personal computer. 
The ZX81 hooks up to any TV for a 32- 
character by 24-line display (we provide 
theconnecting cables). Youcan also use a 
standard cassette recorder to store your 
programs (again, we provide the cables). 

Most important, you get a DASIC pro- 
gramming language that's powerful 
. enough to challenge and interest the 
most experienced programmers. The 
ZX81 can handle multidimensional string 
and numerical arrays. It has full mathe- 
matical functions accurate to eight deci- 
mal places. Single-key entry for every 
command. Syntax error detection, de- 
bugging codes, and easy editing. Plus 
features that are ideal for creating games, 
such as 20 graphic symbols, continuous 


The Sinclair 


{А = 


display, and random number generator. 

The 2Х81 can be expanded too. You 
can increase the memory from 1K to 16K 
withour Memory Module for $49.95. 
And you get a comprehensive manual 
that completely documents the capabili- 
ties of the ZX81, and teaches program- 
ming from the greund up. 

In short, you get allthe features that 
have made the Sinclair ZX81 the fastest 
selling personal computer in the world. 
And you get the satisfaction and fun of 
building it yourself. 

A few years ago, this kind of computer 
power was simply unavailable to the 
individual. Even today, most personal 
computers are too expensive to buy for 
personal use. 

But the ZX81 kit can be yours for only 
$79.95. Take advantage of this unique 
offertoday. To order, send the coupon 
along with a check or money order. Or for 
faster delivery, call our toll-free number 
and use your MasterCard or VISA. 


To order call toll free: 800-543-3000. 
Ask for operator 4509. In Ohio call: 800- 


582-1364; in Canada call: 513-729-4300. 
Ask for operator #509. Phones open 
24 hours aday, 7 days a week. Have your 


ZX8l personal computer kit 


Build your own computer for $79.95 


MasterCard or VISA ready. 

These numbers are for orders only. If 
you just want information, please write: 
Sinclair Research Ltd., 2 Sinclair Plaza, ` 
Nashua, NH 03061. 


Ee 
О8ВҮОК | One Sinclair Plaza, Nashua, NH 03061. | 
PRICE* QTY AMOUNT 


ZX8l Kit 


16K Memory 
Module 


| Shipping and 
Handling 


| Name | 


Address 


Sinclair technology is also available in Timex/Sinclair 
computers under a license from Sinclair Research Ltd. 


sinclair 
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Now you dont have to decide 
betweena 
ersonal computerand 


aV T1OOterminal. 
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` Digital's introduced a per- And by virtue of the fact that Digital's per- 
sonal computing option which sonal computing terminal is VT100-based, you get . 
can turn a VT100 terminal into a all the features that people buy VT 100s for in the 
personal computer that uses the first place. Features like smooth scrolling with 
CP/M® operating system. up to 132 columns display, split-screen viewing, 
` Its called Digital's Personal Computing double-height and width characters, and 
Option. You can purchase just the option, or you reverse video. 
can buy the complete terminal/computing pack- Plus a reputation that's second to none in the 
age called the VT180. industry. Plus Digital's service, on-site, anywhere 
Either represents significant advantages over inthe world. , 
the choices available to you now. For now, you All of thisshould make great sense when 
can provide access to a large computer and per- you're confronted with the choice of terminals or 
sonal computing at the same terminal. personal computers. 
More than that, you save the | | Because now уои can pick опе and get both. 
additional cost of putting personal „ту See your Digital dealer for more infor- 
computers and terminals side by AN mation or write: Digital Equipment 


side on the top of a desk. 

With the CP/M operating sys- 
tem Digital's personal computing 
terminal will run the literally hun- 
dreds of programs available for it. 
Including word processing, mailing 
lists, financial modeling, statistics, 
even data base communications-in 
addition to the many more being 
specially edited for this terminal. 


orporation, Terminals Product Group, 
2 Mt. Royal Avenue, UPI-5, Marlboro, 
MA 01752. Telephone toll-free 800- 
225-9378 (outside the continental U.S. 
coms oF in Massachusetts call 617-480-4077) 
| between 8:30am and 5:00pm Eastern 
MM Lime In Europe: 12 Av. des Morgines, 


aa iz: CH-1213 Petit-Lancy/Geneva. 
In Canada: Digital Equipment of 


Canada, Ltd. 
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CP/M? is a registered trademark of Digital Research, Inc. 


. CASH FLOW 
. PROBLEMS? 


ITS NICE TO KNOW SOMEONE 


Е. MicroAgeis your Solution 
Store . . . that means at 
MicroAge Computer Stores 
we have a wide selection 
-ol time-saving computer- 
ized business systems 
z | designed specifically to 
5 , || Solve the daily cash flow 
"^. | problems every business- 
man faces. 

MicroAge has computer- 
ized business systems that 
quickly апа affordably allow you to regain con- 
trol of your critical accounts receivable... at last 
making it possible for you to carry оц] effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 


€ TS STORE IN YOUR AREA: 


El Poso, Tex Aurora, Colorado Mitwoukee, WÎ 
sim 5) sese 339 (303) 696-6950 (414) 257- 1:00. 
Rochester, New York Mountain View, California 
(eon T plait (744) ere (415) 954-7063 
Albuquernque, New Mexico Hurst, Т Scottsdole, Arizona 
(505) 683-0955 0107: 2643443 (602) 944-8794 
Reosont Hill, Calttornia inva, Kansas Anchoroge, Alaska 
(445) 680-4489 (13 823-7596 ОЛ 279-6688 
Orland Pork, ilinots a, California 
(342- 343-6080 (4 27 


Age Com 


WHO HAS THE SOLUTION. 


report, and take care of dozens of other tasks 
that eat into your time and profit! 


Computerized business systems from the Micro- 
puter Store are available In the $5,000 
to $15,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal- 
ized service, warranty service and repair, instal- 
lation, systems consulting, even customer traire 
ing. Visit the MicroAge Computer Store in your 


. area soon with your business problems, and let 


us help you with the solution. 


MicroAge 
COMWMPUTSI 5ТОГӨ 
“The Solution Store" ^" 


Richardson, Texas Indionapolls, In Houston, Texcs 
(244) 2345955 (317) 849-5444 (743) 440-7547 
Minnaeopolis, Minnesota hond, Oreg №. Paim Beoch, Rorida 
2d 336-4777 (503) 256-474 (305) 683-5779 
аһа, Nebraska olk, Conneticut Toronto, Canada 
(402 3 339-7441 (203) 646-0854 (414) 487-5554 
Рог, Arizono 9. Louis, Missouri Houston, Texos 
(602) 265-0055 ae 567- 7644 (74) 270-9647 
Columbus, Ohio home City, Okohoma Wilm Beloware 
(614) 848-1550 (405) 726-4837 (302) 
Allentown, o 
(245) 434-4304 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (502) 968-3168 
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ON BOARD 26 ge O.luF 
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Figure 5: The GPIO board for the Model I and III uses an Intel 8255 Programmable Peripheral Interface chip as a 24-line controller. 
Sixteen of the lines are outputs and control 7415240 drivers. Eight of the lines are inputs. 
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(BOTTOM VIEW SHOWN) 


Figure 6: The GPIO is built on a standard prototype board using wire-wrap IC sockets. 


The address of the GPIO is any 
four sets of addresses in the lower I/O 
address range of 0 through 127. For 
convenience, you can look upon the 
addresses as 0, 1, 2, and 3, but the 
board will respond to any address 
with bit 7 equal to 0, ignoring bits 2 
through 6. Address binary 01111100, 
for example, will be decoded the same 
as address 0. 

The address of the latch associated 
with the PA lines (see figure 5) is 
address 0. Outputting data to address 
О will store the data pattern in the 
output and set the lines accordingly. 
The address of the latch associated 
with the PB lines is address 1. An 
identical type of output can be done 
for this latch. Address 2 controls the 
PC lines. Inputting data from this 
address will read the state of the eight 
lines. 

The last address of the GPIO is 
address 3 (address binary хххххх11). 
This is the address of an internal con- 
trol register in the 8255. Outputting a 
control word to address 3 configures 
the 8255. To get the configuration 
I've described, output a decimal 137. 
This needs to be done only once, at 
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the beginning of any power-up se- 
quence. 

The normal sequence of events for 
using the GPIO is shown here: 


100 ‘BASIC DRIVER FOR GPIO 


110 OUT 236,16 ‘Model III only 

120 OUT 3,137 ‘setup 8255 

130 OUT O,XX ‘output to 
PA7-PAO 

140 OUT LXX ‘output to 
PB7-PBO 


150 A=INP(2) ‘read PC7-PCO 

The first command sets the Model 
III EXTIOSEL*. (An important point: 
This command must be done at the 
start of any entry to a BASIC pro- 
gram and after any CLS command. 
When in doubt, issue another 
EXTIOSEL*.) The OUT 3,137 com- 
mand sets the 8255 to the proper I/O 
configuration. The next two com- 
mands output a byte to the two out- 
put ports. The next command reads 
in the configuration of the PC7 
through PCO lines. 

The 8255 lines are connected to 
three 74LS240 line-driver chips. 
These chips provide up to 10 milli- 


amps (mA) of 5-volt (V) source cur- 
rent or 40 mA of 0-V sink current. 
The top two chips are connected as 
output drivers, and the bottom is an 
input driver. 


GPIO Construction 

The board is assembled on a Radio 
Shack prototype board (276-154). 
The board has a 44-pin connector on 
one end that mates with a Radio 
Shack plug (276-1551). The board 
will be identical for both the Model I 
and III version, but the cable for the 
plug will be different. 

Socket mounting апа wiring. 
Mount five sockets on the board, as 
shown in figure 6. I used wire-wrap 
sockets for this version. You may use 
solder-type sockets if you prefer, as 
there are not a great many intercon- 
nections. The sockets should straddle 
the two etches that represent the Vec 
(+5 V) and GND buses. Solder op- 
posing socket pins to hold the sockets 
to the board. Connect 0.1-zfd disk 
capacitors to the Vec and GND buses 
close to each integrated-circuit (IC) 
socket. i 

The pins are numbered as shown in 
the figure and correspond to the con- 
nector pin numbering. Use pin A as 
GND and solder a short wire to the 
GND bus as shown. Use the pin Z, 
which is on the opposite end of the 
plug, as Vec and solder as shown. 

Wrap the sockets as shown in table 
1. Figure 6 shows the bottom view of 
the board with correct pin number- 
ing. CON-F, CON-M, etc., shown in 
table 1, relate to the pins labeled F, 
M, etc., in figure 6. 

Checking the board wiring. After 
you've wired the board, check the 
wiring before plugging in any ICs. 
Two common pins fit nicely into the 
IC socket holes, as shown in figure 7. 

Cable fabrication. If the wiring 
checks out, you're ready to fabricate 
the cable. There are two cables, one 
for the Model I and one for the Model 
III, as shown in figure 8. Two wires 
go from the 44-pin connector end of 
the cable to a +5 V supply, as shown 
in figure 9. 

At one end of the cable, use the 
Radio Shack 44-pin connector. Solder 
the connections. 


your personal / business 


computer far simpler to use 
and much more useful to own... 


for less money... 
than other software. 


Plain English, no computerese. 

Condor relational database manage- 
ment is a complete development 
and operation system. It eliminates 
BASIC, PL/1, COBOL, FORTRAN, or 
other compilers in almost every 
case. It allows you to deal directly 
with your information without 
complex code words. In plain 
English, it lets you manage your 
business instead of your data. 


SS 


Save 9075. Because no complex 
programming is needed, Condor 
saves up to 90% of the cost of 
program writing and testing! You 
also eliminate costly and time- 
consuming programmer “talent 
searches." 


State-of-the-art relational format. 
Condor makes traditional 
programming approaches using 
compilers obsolete. Features such 
as SORT, DEFINE, ENTER, POST 
AND REORG permit rapid database 
creation, access, control, monitoring 
and manipulation. For instance (by 
using the JOIN command), you can 
combine the information contained 
in two large file cabinets—such as 
"Purchases" and "Labor Cost”- 


Circle 113 on inquiry card. 


Condor relational database 
management system makes 


into a single file—in one operation. 
To do the same task, ordinary soft- 
ware usually requires substantial 
reprogramming. 


Easiest to learn and use. 

Independent evaluators rate Condor 
more “user-friendly” than any other 
personal / business 
computer database 
system. After a 
brief study of the 
manual, you start 
building a data- 
base within 15 

or 20 minutes. 

In fact, Condor has 
allowed many hundreds of first-time 
users to produce and process 

their own management reports. 


Only $295 for entry level. 

Condor's three-level modular 
design provides ful! upward 
compatability, up to the most 
powerful software of its kind in the 
industry. The entry level Condor | 
features database file development 
and management; entry, update, 


cond 


Condor database 
obseletes compilers! 


and posting; inquiry and report 
writing Capabilities; as 

and complete 
operations aids. 
And as information 
needs grow, you 
can easily 

upgrade to ' 
Condor lil for writing highly complex 
reports and fast-query indexing. 


Guaranteed to do more work, more 
easily for greater savings. 

Put Condor to the test. Experience 
its power and versatility 
firsthand...how it puts you in 
direct touch with your data, while 
eliminating complex programming. 
You must agree that Condor 
saves you time, work and 
money...or return it within 30 days 
for a complete and prompt refund 
(at participating dealers only). 


Questions? See Condor at your local 
Software dealer, write to P.O. Box 
8318, Ann Arbor, MI 48107, or call 


(313) 769-3988. 


Sr 


COMPUTER CORPORATION 
P.O. Box 8318, Ann Arbor, M! 48107 


The Industry Standard...Selected by Major Dealers, 
Distributors and Manufacturers. 
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Fancy 
Shmancy 


Elaborate microprocessor develop- 
ment systems costa lot of money, and 
they can close off your engineering 
options by locking you into just one or 
two kinds of chips. Sound familiar? 
Well, read on— we've got a better idea. 


Use your desktop computer; anything 
that will run CP/M* is fine. With our 
microprocessor cross-assemblers you 


can produce software for eleven of the 


most popular chip families, and more 
are on the way. 


In two years on the market, our cross- 
assemblers have gained a reputation 
for quality, performance, and reliabili- 
ty. Hundreds of industrial R&D labs 
and several major semiconductor 
houses have found these products a 
fast, cost-effective way to develop 
their microprocessor software. We in- 
vite you to join them. 


CP/M CROSS-ASSEMBLERS 


Extremely fast absolute assemblers, 
running under CP/M. Generate object 
file (Intel hex or Motorola S-record for- 
mat) and listing from standard assem- 
bly language for the target processors 
listed. Features include comprehen- 
sive syntax checking, listing control, 
nested conditional assembly, and in- 
sertion of external source files. All ver- 
sions listed have been thoroughly 
field-tested and are available now. 


XASMO5..... 6805 
ХА5МО9 ..... 6809 
XASM18..... 1802 
XASM48..... 8048/41 
XASM51..... 8051 
XASM65..... 6502 
XASM68..... 6800/01 
NEW! XASM75..... NEC 7500 
XASMF8..... F8/3870 
NEW! XASMZ28..... Z8 
XASM400.... COP400 
Assemblers ............ $200.00 each 
except XASM75........ $500.00 


Visa and Mastercard accepted. We ship on 8" 
single-density and Softcard + 5.25" diskettes. Ask 
us about other formats. OEM INQUIRIES INVITED. 


* Trademark of Digital Research 
* Trademark of Microsoft 


AVOCET /: 
SYSTEMS INC. 


804 S. STATE ST.. DOVER. DEL. 19901 
302-734-0151 


BYB2 Ee". 
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-P 
CON-H 
1-kQ resistor 
8255-35 
CON-Z 
CON-A 


8255-37 


8255-10 
-11 


TO Vcc BUS: 


74LS32-14 
8255-26 
74LS240-20 (3) 


74LS240-2 
-4 
6 
8 
ЯЯ 
-13 
15 
-17 
74LS240-2 


-16 


TO GND BUS: 


74LS32-7 
8255-7 
74LS240-1 (3) 
74LS240-19 (3) 
74LS240-10 (3) 


0.1 uF CAPACITORS BETWEEN: 


Vee and GND pins near IC sockets (5) 


Table 1: GPIO board wiring list. (CON-A, CON-F, CON-H, etc., are connection 


points in figure 6.) 


OUT’ 


SIGNAL 


IN* 
А 
АТГ 
АТГ 


IN*/RD 


EXTIOSEL* 


IOBUSINT* 
IOBUSINT* 


RESET 
Vee 
GND 


"D 
~j 
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HOW TO SELLMORE SOFTWARE 


THE Prompt-Doc’ 


MANUAL MAKER 


You know better user manuals sell more software, but 
how do you make better user manuals? How do you 
identify just the right details to motivate prospective 


Introducing Computer-assisted Writing 


Imagine a software product that prompts you through 
the process of planning, outlining and writing a user 
manual and even supplies boilerplate introductory and 
transitional text. Envision reducing your user manual 
preparation process to this: 

1. Identify manual, select boilerplate chapter files 
from menu, review visual table of contents 
(VTOC) for chapters 

2. Edit chapter VTOCs to tailor sequence and 
terminology to your product needs 

3. Pause while computer modifies boilerplate 
chapters to match edited VTOCs and builds 
a skeletal manual in preformatted Wordstar? 
files 

4. Use Wordstar? to edit the skeletal manual 
into a working draft, supplying product 
details as prompted 

5. Tell computer to purge prompts and instruc- 
tions from working draft, and build new Table 
of Contents; publish review draft 

6. Reviewthe draft for accuracy and usability; 
revise, polish and publish as instructed by 
documentation 


Compared to your current process that may 
sound more like asoftware maker's dream than a 
real product. It's a dream allright. A dream come 
true called the Prompt-Doc? Manual Maker--the 
only product of its kind. 


Consider These Benefits 

Improved productivity--with Prompt-Doc? you 
can gain as much as 4096 on typical manual writing jobs 

Project control--with prestructured modular chapters, 
writing tasks can be segmented without losing continuity 

Manual uniformity--by product, by product line, by 
company 

Quality assurance--the boilerplate files help assure 
completeness and usability; the Prompt-Doc? User 
Manual guides publishing 

Proven performance--based on the Prompt-Doc? 
methodology, the structures and outlines have been 
proven in myriad applications for the past four years; 
now we've tailored it specifically for the commercial 
software vendor 


Reasonable Price 

$245 forsoftware and manual, $45 for manual only. 
This product will begin paying for itself the minute you 
start using it and continue making you money each time 


No. 2 in a series of 
sottwafé marketing bulletins 


from Cortex, Inc. 


users to buy? How do you organizethese details into a 
sequence that makes sense to first-time users while it 
provides ongoing reference to veterans? How do you 
format and package a manualso:it's attractive enough 
toget attention yet clear enoughtobe readily understood? 


And, how do you do all this at a pace that keeps up 
with your product release schedule? The Prompt-Doc® 
Manual Maker is the answer. 


CP/M® Compatible; Uses Wordstar? 


Now available for use with Wordstar? on the Apple? II 
and Il! with the Softcard? and on the Xerox 820. 


Use The Coupon Now 


You know a better way to make better manuals can 
enhance your competitive position. Why wait another 
minute? Complete the coupon now and mail it to 
Context, Inc., Attention Prompt-Doc®, 833 West Colorado 
Avenue, Colorado Springs, CO 80905. Or, if you'd rather 
not wait for the mail, call 
(303) 471-9875. 


The Prompt-Doc® Company 

Not affiliated with Context Management Systems of Torrance, CA. 
Prompt-Doc is a registered trademark of Context, Inc. Apple, Apple Il and 
Apple 1 are registered trademarks of Apple Computer Inc. Softcard is a 
registered trademark of Microsoft Corporation. CP/M is a registeredtrade- 
mark of Digital Research, Inc. Wordstar is a registered trademark of Micro- 
Pro International Corporation. 


Name Telephone (__) 


Адаев 


O Send manual only. 


| need the Prompt-Doc Manual Maker now! Send a copy to: 


à O My check is enclosed for $ . 0O UPS C.O.D. 
ou publish |. What could be more reasonable? 
la i шн eee O You may charge my VISA Master Card 
Account # 
Amount $ Expiration Date. _ 


Signature — — —. — 2 
О | need more information. Send it to the address above. 
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COMMON PINS FIT NICELY 
INTO IC SOCKET HOLES 


ALLIGATOR CLIPS 
WITH INSULATION 


TO CONTINUITY TESTER 
(OHMMETER, BUZZER, ETC.) 


Figure 7: After GPIO board fabrication, the wiring connections should be checked out. 
Two common pins and a continuity tester or ohmmeter facilitate checkout. 


PROTOTYPE BOARD MODEL 1 MODEL Пт PROTOTYPE BOARD 
CONNECTOR PIN PIN PIN SIGNAL (PIN) 
K 19 33 IN ж 

J 12 35 OUT * 

L 36 31 A7 

M 27 19 Al 

N 25 17 AO 

X 20 15 07 

м 24 13 06 

۷ 28 11 DS 

U 18 9 D4 

T 26 ? D3 

S 32 5 D2 

R 22 3 D1 

Р 30 1 DO 

A 8 8 SIGNAL GROUND 
A (TO EXTERNAL GROUND) SIGNAL GROUND 
2 (TO EXTERNAL +5 VDC) сс 

Т 21 39 IOBUSINT ж 

Е NC 43 EXTIOSEL Ж 


(LOOKING IN TO 
MODEL I EOGE CONNECTOR) 


40 38 4 2 
1 3 FRONT 47 49 
ae = = (LOOKING IN TO 
MODEL II „ы -- EDGE CONNECTOR) ' 
2 4 48 50 


NC* NO CONNECTION 


Figure 8: Cable wire list and edge connector orientation. 


MODEL I CABLE TO +5V 


44-PIN | 40-PIN EDGE 
CONNECTOR CONNECTOR 


MODEL IF CABLE TO +5V 


44-PIN 
CONNECTOR 


50-PIN EDGE 
CONNECTOR 


Figure 9: The cable for the Model I is different from the Model Ш version. The Model I 
version uses a 40-pin edge connector, while the Model III version uses a 50-pin edge 
connector. Both versions use a 44-pin connector for the prototype board. 
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CALL 
YOUR 
LOCAL 
DYSAN 
OFFICE 


Los Angeles 
(213) 907-1803 
Orange County 
(714) 851-9462 
Sacramento 
(916) 966-8037 


San Francisco/Sunnyvale 
(408) 727-9552 


Washington 
(703) 356-6441 


Atlanta 
* (404) 952-0919 


IL: Chicago 
(312) 882-8176 
(800) 323-5609 


MA: Boston 
(617) 273-5955 
*(617) 229-2800 


Mi: Detroit 
(313) 525-8240 


MN: Minneapolis 
*(612]814-7199 


MO:  St.Louis 
(314) 434-4011 


NY: New York 
(212) 687-7122 


OH: Cleveland 
(216) 333-3725 


PA: Pittsburgh 
(412) 261-0406 
Philadelphia 
(609) 939-4762 


TX Dallas/Ft. Worth 
*(817] 261-5312 


W/A: Seattle 
(206) 455-4725 


А 


> 


*includes OEM Sales 


Dysan Diskettes are also available 
from all ComputerLand Stores, 

Sears Business Systems Centers, and 
many independent computer outlets 
nationwide. 

For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
(408) 988-3472 

Toll Free: (800) 538-8133 

Telex: 171551 DYSAN SNTA 

TWX: 910-338-2144 


Dysan. 


CORPORATION 


Circle 154 on Inquiry card. 


als ‘the e pur t boot E nS cost of the time 
ithe E: data onto the disc". The adjacent diagram tellsthe 
As you can s ге, the те purchase price of a diskette is a small 
fraction f the total cost of ownership. So why not pay a 
few c C leis b c Xe aalabley т 


(NOW pees ‘chai ae and data 
5 can be should your “bargain” 


diskette be faulty. Every penny you 
think you save on the purchase of 
magnetic media could cost you 
dearly. Why take the risk when you 
can have Dysan? 


; 


< дщ 


represents *5182.50 represents the cost of data 
Dysan suggested loading (approximately 22 hours at 
25а96 retail price for a one-sided, single 11,106 keystrokes/hour at a labor cost 
/ = jensity 8" diskette, packaged ten of $8.23/hour), based on 1981 Data 
= Patrick Henry Dave toa box Minimum total cost of Entry Management Associz 
Santa Clara, CA 9505¢ ownership = $186.50 (РЕМА) National Averages. 


The Uni FLEX" 
Operating 4 
Syslem 4 
extracts 


from the 8 bit 6809 microprocessor allowing it to 
outperform many 16 bit systems 


With the UniFLEX™ Operating System, the 
8 bit 6809 microprocessor can 

perform as well as larger CPUs in a multi- 
user, multi-tasking environment. 


Independently developedfromthe 
ground up, UniFLEX™ closely models the 
features found in the UNIX™ Operating 
System. And in two years of use, UniFLEX™ 
has proven the abilities of the 6809 to 
performlarge system functions when 
incorporated into a properly designed 
mainframe. 


Some ofthe features supported include: 

e full multi-user, multi-tasking capabilities 

e hierarchical file systems 

e device independent I/O 

e four Gigabyte disk capacities 

e fullfile protection 

e inter-task communication via pipes 

e |/Oredirection 

e task swapping for efficient memory 
usage 

e fullrandom-accessfiles 

e comprehensive shell command 
language 

e foreground-background jobs 

e electronic mail and printerspooling 

e System accounting facilities 


The support software currently available 

for use under UniFLEX™ is extensive. 

A sampling of the programs available 

includes: 

e native C compiler (full 
implementation) 

e native Pascal compiler 

e FORTRAN 77 ANSI Subset compiler 

e COBOL compiler with ISAMfiles, Report 
Writer & Sort/Merge 

e Extended BASIC interpreter 

e Extended BASIC precompiler 

e texteditingand processing software 

e enhanced printer spooler 

e variety ofabsolute and relocatable 
assemblers 

e debug and diagnostic packages 


Technical Systems Consultants, Inc. also 
offers a line of single user FLEX™ software 
products for6800 and 6809 processors. 
Forthose having an absolute need fora 
46 bit processor, UniFLEX™ will b e avail- 
able through OEM licensing arrange- 
ments forthe 68000 microprocessor. 
Please call or write for additional 
information on individual products or 
OEM licensing arrangements. 


UNIX" is a trademark of Bell Laboratories. 
FLEX™ and UniFLEX™ are trademarks of Technical 
Systems Consultants, Inc. 


[| = 

Ir ۴ iff q T systems 

consutanty INC.‏ = ت 
Providence Road‏ 111 


Chapel Hill, North Carolina 27514 
(919)493-1454 


Listing 1: Demonstration program for output and input for the Model III. Delete line 


110 for the Model I version. 


10 
105 
110 
120 
140 
150 
140 
170 


^ DEMO MODEL. 
CL.S 

OUT 21345516 
QUT 134117 
PRINT AltA: ІМЕ(2) 
QUT 0:0 
GOSUB 1000 
OUT 05:255 
ia GOSUB 1000 
190 GOTO 140 
ion FOR 1=@ TO 
1010 NEXT I 
1020 RETURN 


100 


At the other end, use а 40-pin edge 
connector (Radio Shack 276-1558) for 
the Model I or a 50-pin edge connec- 
tor for the Model III. Be sure to use 
. the numbering shown in figure 8 for 
the edge connectors. The Model III 
connector uses the reverse numbering 
from the Model I connector! Connec- 
tions may be made using ribbon cable 
(andforcing the ribbon cable onto the 
connector) or by simply soldering 
24-gauge stranded copper wire to the 
connector pins. 

If you are using individual wires, 
use cable ties to band the wire 
together into a single cable. 

Testing the GPIO. When you have 
"buzzed out" the cable, plug in the 
ICs, connect the cable to the board, 
and connect the power-supply leads 
to the +5 V supply. (Do not plug the 
cable into the computer at this point.) 
Make a "smoke test" b y momentarily 
touching the chips. The 8255 should 
be warm but not hot. 

Turn off all power and plug the 
other end of the cable into the Model 
I or III. The proper orientation is 
shown in figure 10. 

Execute the BASIC program shown 
in listing 1. (Eliminate line 110 for the 
Model I version of the board.) This 
program “toggles” the outputs of PA7 
through PAO at a low speed rate and 
also reads lines PC7 through PCO. 

Carefully test the outputs of the 
first 7415240 by the method shown in 
figure 11. Of course, you may use a 
voltmeter, logic probe, or ‘scope if 
you have one. You should see the 
output change from 0 V to +4 V or 
so and back again. 


III PROGRAM FOR OUTPUT AND INPUT 


MODEL I 


TOP 


LEFT 
SIDE OF 1 33 

REAR EXPANSION FRONT 
INTERFACE Е =| 


(CABLE) 


MODEL Ш 


FRONT 


(TOP VIEW) 


REAR 


(CABLE) 


Figure 10: Cable connection to the Model 
I or Ш. 


Inputs may be grounded by con- 
necting the input pins of the third 
74LS240 to ground. You should see a 
128, 64, 32, 16, 8, 4, 2, or 1 value dis- 
played on the screen, corresponding 
to the bit position of the pin ground- 
ed. The PB7 through PBO outputs 
may be tested by substituting "OUT 
1,0" and "OUT 1,255" for lines 150 
and 170, respectively. 


Typical Applications 

To give you some flavor of how the 
GPIO board may be used, I've im- 
plemented a seven-segment LED dis- 
play driver as shown in figure 12. The 
LED display used is a Radio Shack 


Circle 167 on inquiry card. 


CHOOSE... 


An Apple Desk 


A compact Bi-Level desk ideal for the Apple com- 
puter system. This 42^ x 29⁄2” desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. It is 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail- 
able on the 52” x 29%” version of the Apple desk. 


A Universal Micro Desk 


The Universal Micro desk accommodates the S-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 


A Mini Rack 


Mini racks and mini micro racks have standard vent- 
ing, cable cut outs and adjustable RETMA rails. 
Choose a stand alone bay or a 48'', 60’’, or 72’’ desk 
model! in a variety of colors and wood tones. A 
custom rack is available for the Cromemco. 


A Printer Stand 


The Universal printer stand fits the: 


Centronics 700's Diablo 1600's & 2300's 


Dec LA 34 Т.І. 810 & 820 
NEC Spinwriter Okidata Slimline 
Lear Siegler 300's Anadex 9500's 


Delivery in days on most styles in stock. Dealers 
inquiries invited. 


ELECTRONIC SYSTEMS 
FURNITURE 

COMPANY 

17129 S. Kingsview Avenue 


Carson, California 90746 
Telephone: (213)538-9601 
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Circle 280 on Inquiry card. 


AUS. SPECIAL SALE DN PREPAID OADERS 
(CHARGE CAROS, C.0.0. OR Р.0'5 NOT AVAILABLE) 


MUST MENTION AD FOR SPECIAL PRICES 
EXPANSION KITFOR SSM. PB-1 BY EXTEK PROGRAMS 
2732, 2732 A & 2764. CP/M SOFTWARE DISC 


INCLUDED. 
KT ......... $105.95, A& T 


$119.95 


CN 
E CALIFÜRNIA COMPUTER SYSTEMS 


$100 
2032 32K STATIC RAMA & T. 200 NSEC 
2065 64K DYNAMIC RAMA&T. ` 
2200 S-100 MAIN FRAM A &T 
2422A FLOPPY DISC WITH CP/M 22" 
2810A 780 CPU ART 
2710A 4 SERIAL 1/0 A & T. 
21194 2 SERIAL, 2 PARALLEL A & T 
2720A 4 PARALLEL A & T 
PROTO BOARDS WW . 
APPLE PRODUCTS 
7114A 12K ROM/PROM 
7424A CALENDAR/CLOCK. 
7440A PROGRAMMABLE TIMER. 
7470A ATO D CONVERTER 
7490A GPIB (IE 488) INTERFACE 
7710A ASYNC SERIAL. 
7712A SYNC SERIAL. 
7720A PARALLEL STANOARD 
77208 PARALLEL CENTRONICS, 
78118 ARITHMETIC PROCESSOR W/DISC 
78110 ARITHMETIC PROCESSOR W/ROM 


$468.00 
$351.00 
$500.00 
$329.95 
$249.95 
$291.95 
$305.95 
$214.95 

$39.95 


$99.95 
$106.95 

$98.50 
$105.95 
$182.00 
$125.95 
$153.95 
$105.00 
$105.00 
$342 95 
$342.95 


7520A EXTENDER........,... T (2. $23.50 


7300A APPLE CLIP. , 


S وھ‎ 
aa SAY MICROCOMPUTER PRODUCTS 


$100 PRODUCTS 
СВ-2 280 PROCESSOR BOARD 
KIT $19895, A&T 


VBIC 64 x 16 VIDEO, PCBO 
KIT $153.95. A&T 


¥83 80 CHARACTER VIDEO 4MHZ 
KIT 5345 95, A&T 
104 2 PARALLEL. 2 SERIAL. РСВО 
КІТ 515595, A&T 
PB-1 2708, 2716 PROGRAMMER BOARD 
KIT $13595, A&T 


APPLE PRODUCTS 
М0 - Il SERIAUPARALLEL INTERFACE. 


A&T roo RÀ AR MON à mI hr t t 9 gon hor жа op. toa „оз у 


ASIO SERIAL 1/0 


$269 95 


$32.95 
$198 95 


$425 95 
3832 95 
$194 95 


5185 95 


-. $178.00 


i WIC jine. WAMECO INC. 


BOARDS WITH MIKOS PARTS 
MEM-3 32K STATIC ВАМ, PCBO 
KIT LESS RAM $9595. A&T 


CPU-2 280 PROCESSOR. PCBO 
KIT LESS ROM $10995. A&T 


$36.95 
$135.95 


532 95 
5149 95 


CRT-1 36 OR 24 x 80 VIOEO ВОААО, PCBD.... $3895 


$249.95, А &Т........... 


FPB-1 FRONT PANEL. PCBO 
KIT $14495. A&T 


MEM-4 65K RAM/ROM BOARO, PCBD 


$299.95 


$48 50 
S184 95 


$38.95 


KITLESS MEMORY. . . $99.95, A& T LESS MEMORY$129.95 


Wo WM Po 9 B bà BOR B S E UO Pb à & GO & b P» b hb 4d 4 S OR DOR B3 Bc 


NUK OS 


MONDAY-FRIDAY, 8:00 TO 12:00, 1:00 TO 5:30 


THURSDAYS, 8:00 TO 9:00 P.M. 
(415) 728-9121 


P.O. BOX 955 * EL GRANADA, CA 94018 
PLEASE SENO FOR IC XISTOR AND COMPUTER PARTS LIST 
VISA or MASTERCHARGE Send account number, interbank number 
exprauon date and sign your order Approx postage will be added 
Orders with check of maney order will be sent post paid in U 5 If you are 
not а regular customer. please use charge. cashier's check or postal 
money order Otherwise there will be a two-week delay for checks to 
clear Catt residents add 6% tax Money back 30-day guarantee We 
cannot accept returned IC's thal have been soldered to Prices subjectto 
change without notice $20.00 miaimum arder $2.00 service charge oe 


arderi less thao $20.00 
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TESTING OUTPUTS 


LED ILLUMINATES 
FOR "1", DARK 


FOR "0" — a 


Кш. LEAD an 


ANODE LEAD " 


Q^ COMMON Pit TO GROUND 


BUS OR PIN 


e = SOLDER POINTS 
“ALLIGATOR CLIP 


TO IC PIN 


TESTING INPUTS 
a-—— COMMON PIN 


IC ТО ВЕ 
سے‎ ALLIGATOR CLIP 


Wyl Vieki ENW Wi 


IC PIN (MAKE CERTAIN 
IT IS PROPER PIN!) 


TO GROUND а 
BUS OR PIN 


Figure 11: After building the GPIO, the 24 lines may be tested easily by a LED/resistor 
tester for outputs and by grounding inputs. 


OUTPUT BYTE 
7 6 5 4 3 2 1 0 


X = DON'T CARE 


FIRST 
7415240 


RS 276-1648 


Y | 010 TELE Ool 
Ajj! оз (BOTTOM ه2‎ 


3300 
RESISTORS 


3309 | | 
RESISTORS | °8 VIEW) 3 “ы = d +5V 
| о 7 4 о | 
| 
Жы аа ШЕ... 


WRAP OR SOLDER 
THIS ENC 


33011 
RESISTORS ————— 


NC-NO CONNECTION 


Figure 12: Sample LED driver application for the GPIO. The seven segments ofthe LED 
display are driven by seven output lines from the 74LS240. LED segments turn on when 
the lines are at 0 volts. 


SSPNATS $50 


DATA COMMUNICATIONS EVERYONE CAN AFFORD! 


INTERNATIONAL SOFTWARE ALLIANCE IS PROVIDING THIS PROMO- 
TIONAL OFFER TO END USERS BECAUSE WE BELIEVE THAT WHEN YOU 
USE E-LYNC YOU WILL BE SO PLEASED WITH THE EASE OF OPERATION 
THAT YOU'LL WANT TO ORDER OUR FULL FEATURED VERSION LYNC. 
E-LYNC WORKS JUST LIKE LYNC BUT DOESN'T HAVE ALL THE ADVANCED 
FEATURES OF LYNC. 


E-LYNC is a powerful data communications program that can be used to transfer data or 
program files between computers or to connect to time-sharing systems. E-LYNC allows 
you to transfer any and all types of files from CP/M to CP/M, CP/M to IBM PC DOS, 
or IBM PC DOS to IBM PC DOS. E-LYNC will support baud rates up to 9600 on a cable 
hook up. 


[E-LYNC] MODE: Can transfer data or program files between CP/M systems, between PC 
DOS systems, and between an IBM PC and a CP/M system running E-LYNC or LYNC. 
When transferring files E-LYNC uses field proven error detection and re-try protocol, 
sure to get your files across noisy phone lines or temporary disconnections. When in 
[LYNC] mode, both computer operators are in an immediate message mode and may 
type messages back and forth. 


[E-CTERMJ]INAL MODE: Terminal mode will allow you to connect your computer with 
time-sharing systems such as Source, Micronet, or CompuServe. 


LYNC The full featured version is offered at $125 and includes all of the features of 
E-LYNC plus: 


[LYNC] MODE: Fetch files from another computer system; Use wild card names in send 
and fetch routines; View local and remote directories; Log onto local and remote drives. 


[TERMIINAL MODE: The terminal mode in the full featured version of LYNC will allow 
you to buffer incoming data to the capacity of your memory and write the data to disk. 
Additional features of the terminal mode include: Send files to time share systems; 
Receive files from time share systems; Send files to other computers not running LYNC; 
Load files from other computers not running LYNC; Choice of full duplex or half duplex 
mode; plus other features. 

LICENSING: E-LYNC is licensed on a per user basis. If you intend to use E-LYNC to communicate with another person, 
they must also purchase E-LYNC. E-LYNC for the IMB PC is written in 8088 Assembly Language. If you intend to 


communicate with a CP/M system you will also need the CP/M version of E-LYNC. ISA has both versions of E-LYNC 
available. EELYNC can be upgraded to LYNC for $95. 


TERMS: Money Order, Check, C.O.D., MC or VISA. First Class Postage included. UPS Blue add $2. C.O.D. add $3. 
California Res. add 696. Overseas add $5. 


DISK FORMATS: 8" Standard, 5" Vector Graphic, IBM PC DOS, TRS 80 Mod II w/CP/M, North Star, Cromenco, 
Superbrain 3.0 DOS or later. 


PHONE ORDER DESK: (805) 966-3077 10am to 2pm PST Monday-Friday. 
ISA IS NOW ACCEPTING PROGRAMS FROM SOFTWARE AUTHORS 


INTERNATIONAL SOFTWARE ALLIANCE 
1835 MISSION RIDGE 
SANTA BARBARA, CA 93103 


E-LYNC, LYNC are trademarks of Midnight Software CP/M is a tradernark of Digital Research IBM PC DOS is a trademark of IBM 
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Circle 407 on Inquiry card. 


* 
Ld 
ш 


Protect yourself 
against the high cost of static 


Electrostatic discharge, in addition to 
causing problems like the one above, 
can damage delicate electronic 
control and logic circuits. It takes so 
little voltage that you might not even 
feel the spark. 

As little as 500 volts can send 
erroneous data, alter "memry", write 
incorrect data on a disk, or cause 
printers to run wild, throwing paper 
into the room. All of which means 
expensive service calls and even 
more expensive system down time. 

Only 500 volts, yet you can easily 
generate over 12,000 volts of static 
charge just walking across a carpet. 
Even on a vinyl floor, 4000 volts is 
not uncommon. 


The solution is simple 


3M Brand Static 
Control Flooi 
Mats can, 
create an 
inexpensiv 
"island of 
protection' 
around your 
delicate 
electronic ec 
harmlessly draining the 
static charge from 
operators and other per- 

sonnel. 

For as little as the cost of a single 
static-related service call, you can say 
goodbye to all these problems. 

3M Brand Static Control Floor Mats 
come in hard mats for easy movement 
of castered chairs, and soft mats for 
comfortable standing. 

For information about how you can 
purchase 3M Static Control Floor 
Mats, call toll free 


1-800-328-1300 


(In Minnesota, call collect 612-736-9625.) 


Ask for the Data Recording Products Division. 
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Listing 2: Demonstration program for the LED driver. 


gu ° 
100 
1@% 
11@ 
120 
1.30 
140 
150 


DEMO MODEL 
OUT 3,137 
INPUT V 
QUT 0.0 
GOSUP 1@@@ 
QUT A, 
GOSUE 14000 
IF INKEY $=" " 
1000 


1000 FOR T=@ TO 
iðin NEXT I 
RETURN 


10:0 


REMOTE С 
SWITCH Vee | 
| 
І 
| 
E 


THEN GOTO 


I PROGRAM FOR 7-SEGMENT LED OUTPUT 


110 ELSE GOTO 105 


17) ЗКО 
74LS240 


т 111 
| (85276 -132) 
| 


TO Vec 
= CC 
56 о 1009 SWITCH 
үс | 5 ® | ےڅ‎ 
47K PN 
| 4 39] TO GNO 
£ T 
PIN 17 lo о | 
3RD 7415240 P o 
| о о | 
P о | 
Lu 
ТТТ WRAP OR SOLDER 
THIS END 
47K 1002 


ШЕ a 


Figure 13: Sample optoisolator application for the GPIO. A remote switch lights the 
LED contained within the optoisolator. This turns on the phototransistor, bringing the 


collector to a 0 level. 


276-1648, but any similar common- 
anode display may be used. 

Wire the display as shown in figure 
12. The 330-ohm resistors may be 
stood on end and wire-wrapped on 
the free end. The current-limiting 
resistors are connected to the first 
74LS240 as shown in the figure. 

The Model I BASIC program 


shown in listing 2 will drive the LED 
display and illuminate any combina- 
tion of the seven segments. Insert a 
"95 OUT 246,16" for the Model III 
version, 

A second application is a remote 
sensor. Although I've used just one 
input, up to eight could be used in the 
GPIO configuration I'm using. The 


EZ" Word ems 


Processor — rom / 
Prices start at $5995. i | 


PUT THEM TO WORK FOR YOU. 
You can learn a lot about word proces- 
sors from ads and brochures, 

-You can find out even more from 
sales representatives. 

But still, theres only one way to get 
a realistic idea of how much a word 
processor can do for you: try it out on 
your own work. 

In your own office. With your own 
people. 

And now, Lanier has two Trial 
Offers that let you do just that. 


EZ-1 OR TYPEMASTER. PICK ONE. 
| The EZJ. It does so much more than 
typical display word processors, 
from typing to checking spelling to let- 
ting you write your own programs, 
we call ita work processor 

The TypeMaster. No Problem? 
typing thats so efficient, it does the 
work of three ordinary electric type- 
writers. In the space of one. 

Well help you pick the one thats 
right for your office. 


TWO COMPLETE TRIAL OFFERS** 


Naturally, we want you to see all our 
word processors cando. 

To make sure of that, well set up 
the equipment. Well train someone 


Circle 228 on inquiry card. 


LANIERS TRIAL OFFER / TRIAL OFFER 


-—— € Г 


ТуреМазіег“ Word Processor 
Prices start at $7998" 


from your office. We'll even let you try 
the software that's best for you. 

And after a couple weeks of get- 
ting work back faster, getting letter- 
perfect pages, and getting all-around 
increased productivity, you'll never 
want to go back to the old way. Espe- 
cially with prices this low: starting at 
only $5995 for ће EZ-1, only $7995 for: 
the TypeMaster. They're the best 
values in the business. 

oend us this coupon to set upan 
immediate appointment. Or call (800) 
241-1706. Except in Alaska and Hawaii. 


| In Georgia, call collect (404) 321-1244. 


"Pricesstartat $5995—E7-1, $7995—TypeMaster Systems include 
single disc drive and letter-quality printer Software not included. 
**Tnal charges may be partially applied to your word processor 
purchase (© 1982 Lanier Business Products, inc. 
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THE $595* $549.90 
SMART TERMINAL 


The Heath 19 Smart Video Terminal gives you all the Sold through Heathkit Electronic Centerst nationwide 
important professional features you want in a ter- (see your white pages for locations). Stop in today 
minal, all for under $6007 You get the flexibility you for a demonstration of the Heath 19 Smart Video Termi- 
need for high-speed data entry, editing, inquiry and nal. If you can't get to a store, send for the latest 
transaction processing. It's designed to be the back- Heathkit® Catalog. Write Heath Co., Dept. 334-924, 
bone of your system with heavy-duty features that Benton Harbor, MI 49022. 


withstand the rigors of daily use. 
Standard RS-232C interfacing makes the 19 com- 


patible with DEC VT-52 and most computer systems. HEATH/ZENITH 


adig! суо eee Locus —- 9 
expert service that makes Heath/Zenith a strong 
partner for you. Your strong partner 
Completely ad- Reverse video by High resolution CRT Z-80 microprocessor- 
dressable blinking character lets you gives you sharp, easy- control makes the 19 
cursorlets you emphasize words, to-read image, reduces capable of multitude of 
edit anywhere on phrases or paragraphs. eye-strain. high-speed functions. 
screen. l It's the only terminal 
| with ROM source code 
Complete ASCII | . readily available. 
character set includ- 
ing upper case, 


lower case with 
descenders, and 
special graphic 


Insert and delete 
character or line plus 
eraseto end of line 


eos and end of screen 
make the 19 ideal 
80 character by 24 for sophisticated 


editors like WORD- 


line format, plus 25th ' STAR. 


line for operator mes- 

sages and prompts. 
\ Сигѕогапа 

special functions 


Professional are accessible 
ні is teda by keyboard or 
standard type- computer, using 


writer layout, 72 
keys, including 

12 special function 
keys. 


either DEC VT-52 
or ANSI Standard 
protocols. 


Keypad in 
calculator format 
permits fast, 

` easy entry of 
numeric data. 


tHeath Company and Veritechnology Electronics 
: Corporation are wholly-owned subsidiaries of Zenith 
"In kit form, F.O.B. Benton Harbor, МІ. Also available the completely assembled Zenith 2-19 Radio Corporation. The Heathkit Electronic Centers 
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Listing 3: Demonstration program for optoisolator input. 


100 
110 
120 
130 


OUT 3.137 
PRINT INP(2) 
GOTO 120 


*DEMO MODEL I PROGRAM FOR ОРТО 


ISOLATOR INPUT 


OUTPUT 


COIL 


FINE WIRES — © 
TO COIL 


PIN 


INPUT 


COIL 


FINE WIRES PET ri 


TO COIL 


(TOP VIEW) 


TO REMOTE 
کے‎ — DEVICE 


| 1N4001 DIODE 
| m———— (NOTE BANDED CATHODE END) 
OUTPUT ۳ "f 


| ENLARGE HOLE, 
i ROUTE THROUGH 
2 


(BOTTOM VIEW) 


( TOP VIEW) 
TO REMOTE 
e BATTERY, 
SWITCH 


i 
INPUT GND i 
PIN Vee to 
T t ENLARGE HOLE, 
. 1 ROUTE THROUGH 


(BOTTOM VIEW) 
«— — — = WIRE WRAP WIRE 


Figure 14: Physical layout of the Radio Shack DIP (dual-inline package) relays. The 
relays may be used for both input and output. 


remote sensor uses a Radio Shack op- 
toisolator IC. The optoisolator con- 
tains an infared LED and phototran- 
sistor in one package, as shown in 
figure 13. Remote-switch closure 
lights the LED and causes the transis- 
tor to conduct, bringing the input line 
to pin 17 of the 74LS240 down to 0. 

The optoisolator is a “current- 
driven" device, allowing the connect- 
ing line to be any length as long as 
the current is sufficient to light the 
LED and cause the phototransistor to 
saturate. The optoisolator eliminates 
the noise problem associated with 
TTL (transistor-transistor logic) in- 
puts. 


The wiring diagram for the remote 
sensor is shown in figure 13. Again, 
the resistors may be positioned on 
end. Use the program shown in listing 
3 (Model I) or listing 1 (Model III) to 
test the optoisolator action. 

A third application uses relay input 
or output. The physical layout for 
both input and output is shown in 
figure 14. Radio Shack 275 through 
228 relays (22.5 mA) are used and 
may be mounted on the board as 
shown, These relays will handle up to 
0.75 ampere (A) on their contacts and 
can be used to drive a load larger than 
the 10 or 40 mA output of the 
74LS240. m 
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—- MOD II © 


CP/M* 
IQ QUIZ 


Does your TRS-80 Mod II: 
Yes No 


UU 
UU 
UU 


UU 
UU 
UU 
UU 
UU 
(| 


transfer files from 
TRSDOS to CP/M? 


store 596 K bytes on 
a floppy disk? 


talk to a Cameo 
Cartridge disk 
system? 


talk to a Corvus 
Winchester disk 
system? 


support XON/XOFF, 

ETX/ACK and clear- 
-to-send serial printer 

protocols? 


talk to double sided 
floppy drives? 


give you access to 
hundreds of applica- 
tions programs? 


give you a choice of 
a dozen or more 
languages? 


run the best docu- 
mented, best sup- 
ported CP/M 

available? 


If you answered no to any of 
these questions, raise your 
Mod 1Р5 IQ with 


P&T CP/M® 2 


Contact us, and we'll send 
you details on how to expand 
your Mod ll's horizons. 


Price (FOB Goleta) 
$185 for standard P&T CP/M® 2 
$250 for P&T CP/M® 2 for Corvus 

or Cameo hard disk drives. 


pes 
TROUT . 


PICKLES & TROUT 
P.O. BOX 1206, GOLETA, CA 93116 
(805) 685-4641 


CP/M is a registered trademark of Digital Research. 
TRS-80 is a trademark of Tandy oration. 
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Easy to assemble! All components are clearly silk | 
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The Logo Journal. 


Learning Physics from a Dynaturtle 


The Logo turtle has proved a 
remarkably good microworld in 
which students can experience and 
learn mathematics painlessly while 
pursuing personally satisfying activi- 
ties. To see if a similar idea could 
work for physics, author diSessa 
created a dynamic turtle, dynaturtle 
for short, which obeys Newton's 
Laws of motion. A dynaturtle re- 
mains at rest or travels at a uniform 
velocity in a straight line except when 
acted on by forces. The forces are lit- 
tle pushes, or kicks, specified by the 
student via the keyboard. Depending 
upon their direction, kicks can cause 
the dynaturtle to speed up, slow 
down, or change direction. (Al- 
though a dynaturtle doesn’t presently 
come built in to Logo, the language 
makes it extremely easy to add one.) 

Experience with elementary school 
students proved that even simple ac- 
tivities with the dynaturtle (such as 
driving it to intercept a target) were, 
indeed, both motivating and instruc- 
tive. For example, the students had an 
apparently deep-seated misconcep- 
tion that things always go in the 
direction you push them. In reality, 
as Newton showed and a dynaturtle 
exemplifies, a push merely adds to the 
existing momentum of an object and 
typically only deflects it. 

When the students translated this 
belief about force and motion into a 
strategy for hitting the target, as 
shown in figure 1, they would in- 
evitably miss the target. With time 
and practice, the feedback from the 
microworld allowed the students to 
gain a better understanding of how 
forces should affect the motion of an 
object. Subsequent work with univer- 
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Andrea A. diSessa and Barbara Y. White 


The Division for Study 
and Research in Education 
Massachusetts Institute of Technology 
Cambridge, MA 02139 


ACTUAL 


ff Benes 
7 
^ 


FORCE 2 
NER ee. C) 
EXPECTED 
RESULT TARGET 
d | START 
FORCE 1 


Figure 1: Dynaturtle helps students gain a 
better understanding of how force affects 
a moving object. 


sity physics students showed miscon- 
ceptions and patterns of learning 
similar to those held by the elemen- 
tary school students. This accords 
with recent research that shows how 
little conventional instruction affects 
intuitive beliefs concerning the laws 
of physics. 

Dynaturtle, like the original Logo 
turtle, is a tool for students and 
teachers alike. Various researchers 
have and are creating materials for 
using a dynaturtle in the context of a 
programming experience for elemen- 
tary school students (including han- 
dicapped students, as a replacement 
for the usual kinesthetic experiences 
through which we develop physical 
intuition). 

To aid in teaching physics, author 
White has developed a "curriculum" 


in the form of a series of games using 
the dynaturtle. The idea is that with 
particular goals and problem situa- 
tions, the games will focus students' 
attention on difficulties in their con- 
ceptions about force and motion and 
thus, step by step, lead them to a solid 
understanding of the problem. 
White's curriculum began with a 
detailed study of the many kinds of 
difficulties high school students have 
with fundamental force and motion 
problems. She concentrated on the 
simplest qualitative ideas where "for- 
mula cranking" will not help. There- 
after, she developed the series of 
games and also devised a set of prob- 
lems to assess changes in the students’ 
level of understanding. In a con- 
trolled experiment, the games proved 
strikingly successful at eliminating 
basic misconceptions and at improv- 
ing overall understanding. This find- 
ing is an encouraging indication that 
such game-like activities can be used 
not only for entertainment, but also 
for solving significant pedagogical 
problems.W | 
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Logo music has been quietly evolv- 
ing over the past 10 years within the 
larger Logo environment. Logo music 
was first implemented on the PDP-10 
with the help of Terry Winograd, 
using a digital music-box peripheral 
designed by Marvin Minsky. The 
present version of Logo music, com- 
pleted last year, was built by Leigh 
Klotz and Hal Abelson as a special 
version of Logo for the Apple II. 

Logo music uses an ALF syn- 
thesizer board for sound generation 
connected to a simple stereo amplifier 
and two speakers. With the full capa- 
bilities of Logo itself (except for 
graphics), together with the ALF 
board, there are six operative voices, 
a six-octave range, eight parameters 
available for user manipulation of the 
sound envelope, two percussion 
sounds, and almost immediate 
response time between typed com- 
mands and resulting sound. Alto- 
gether this makes quite a powerful 
system for interactive, composition- 
like projects. 

In the spirit of Logo, the music lan- 
guage has been designed to be as intu- 
itive as possible while at the same 
time lending itself to serious, almost 
endlessly expanding musical projects. 
The system is sufficiently flexible and 
powerful to be appropriate for begin- 
ning or more advanced music 
students of any age. It can be used as 
"scratch paper" for musically 
sophisticated composers who wish to 
experiment with musical design 
through procedural descriptions. 

The system is also useful as an ad- 
ditional medium (along with turtle 
geometry, for instance) within which 
to develop procedural thinking, prob- 


Logo Music 


Jeanne Bamberger 
The Division for Study 
and Research in Education 
Massachusetts Institute of Technology 
Cambridge, MA 02139 


lem-solving skills, new applications 
for general arithmetic functions, and 
concepts concerning speed and dis- 
tance relations. 

Logo music contrasts with other 
educational computer-music pro- 
grams in two fundamental ways: (1) 
based on our ongoing research into 
musical cognition, we have tried to 
develop an environment that builds 
on students' intuitive musical know- 
ledge rather than simply computeriz- 
ing traditional music instruction, and 
(2) we have tried to exploit the poten- 
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tial of the computer for truly interac- 
tive, real-time experimenting. 

For example, we have made it easy 
for students to design higher-level 
procedural descriptions of musical 
relations. For example, the notion of 
meter is not taken as given but as 
something to be generated pro- 
cedurally by the students themselves. 
The structure of the major scale (or, 
indeed, tonality) need not be simply 
taken for granted but rather can be 
constructed as a procedure that 
chooses from the complete pitch col- 


TO REPNUM ‘NUM =: TIMES REPNUM 10 6 
IF : TIMES = 0 STOP 10 
PRINT  :NUM 10 
КЕРМОМ :NUM  .TIMES -1 10 

10 

10 

10 
TO BEAT  :DUR -TIMES BEAT 10 6 Са: 10) 
IF :ТІМЕЅ = 0 STOP 
BOOM :DUR 
BEAT :DUR :TIMES -1 

BEAT 5 6 
TO UPPITCH ;PITCH <:INCREMENT UPPITCH O 2 TE 
IF :РІТСН > 12 STOP 
PLAY :РІТСН 6 
UPPITCH :PITCH +  :INCREMENT ;: INCREMENT 
UPPITCH O 4 

TO SQUIRAL  :SIDE : INCREMENT SQUIRAL 1 5 
IF :SIDE > 200 STOP 
FORWARD :SIDE RIGHT 90 
SQUIRAL :SIDE + :INCREMENT : INCREMENT 


Figure 1: Four Logo procedures with the same structure produce different effects. 
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ATARI HOME COMPUTERS 


ATARI 800 ATARI 400 
16K... $649 16K... $269 
32K ... $729 32K... $389 
48K... $769 48K... $489 


410 Ңесогйег...........-..-..-.----.---.-.......- $76.00 
810 Disc Огїче........................ Кази» $449.00 
822 Printer............ РОГЕР bee VR RP $269.00 
COMPOUND! oraraa ca x ws енене $589.00 
S30: MOOGBITI 5 seek Ly xm E wale rm tee aude bine eco $159.00 
BAD РИП: aê ama Sk SER Б $259.00 
850 їг{ег!асе...........-...-.-.-..-..-.-.-....- $169.00 
New DOS 2 System ............... —— DOE $29.00 
CXIO Padd sy сне rex EE WS RR denis Owe $18.00 
CX40 Joy Stick................-. заварено IO0 
CX853 16K ВАМ.............................. $77.95 
Microtek 16K RAM .,......................... $74.95 
Microtek 32K RAM „‚.......„.................. $119.95 
Ramdisk {128К)...................... зачала: $429.95 
Intec 48K Воага.................... no tales 5 
ао РРР ИТУЕН co os $119.95 
One year extended warranty ............ irons os 970.00 
481 Entertainer ................. Pewewkexunpk xs 909.00 
ДЕ Educator MSIE TD $130.00 
483 Programmer ,......,............ - e2222254 949.00 
484 Communicator ....... Cékevus)?wewwWeweasaus I440 


ATARI HOME COMPUTER PROGRAMS 


HOME OFFICE 

CX404 ATARI Word Processor ................ $119.00 
CX8102 Саісшаїог. ........................... $29.00 
CX412 Dow Jones Investment Evaluator........ $99.00 
CX4109 Graph It Joystick optional ............. $17.00 
CX4104 Mailing List ....................... ,.. $20.00 
CX4115 Mortgage & Loan Analysis ....,..,.,... $13.00 
CX4103 Statistics l ...... KE xd XR es Rei Eta iu MED D, 
CX8107 Stock Analysis ..... гэе араа аа ФОМ 
СХ 4015 TeleLink l ..... ережеа ө EA sik EL 
HOME STUDY 


CX4101 An Invitation to Programming [....,,... $20.00 
CX4106 An Invitation to Programming 2 ..-,..., $23.00 
CX4117 An Invitation to Programming 3....,,,, $23.00 


CX4107 Biorhythm............... аре секин $13.00 
Conversational Languages (еа.) .......... ..... $46.00 
QGX4121 Energy Стаг.......................... $13.00 
CX4114 European Countries & Capitals ....... .. $13.00 
CX4108 Hangman, Joystick optional........... $13.00 
CX4102 Kingdom....................... access 910.00 
CXL 4007 Music Composer............. Pins dn $34.00 
CX4123 Scram, uses joystick ............... ... $20.00 
CX4112 States & Саріїаі5 ..................... $13.00 
CX4110 Touch Typing ......................... $20.00 
HOME ENTERTAINMENT 

PAC MAN'............ Pisani A Ko NU EIE 22.» $35.00 
GENTIPRBEB ees iio as waa » ck teh 3E OST sre $35.00 
CAVERNS OF МАВН5.............-.......... . $32.00 
CXL4013 Asteroids ............ (ENERO RU R Rara d $29.00 
CXL4004 Basketball .................... ео: $27.00 
CX4105 В!асК]асК........................... „ $13.00 
CXL4009 Computer Chess ..,.............. aaa $29.00 
CXL4012 Missile Command ................... $29.00 
CXL4008 Space Invaders ...... er ee eer $29.00 
CXL4011 Star Ваїйегы.............-....-..-.-.. $39.00 
CXL4006 Super Вгеакоџі...................... $29.00 
CXL 4010 3-D Tic-Tac-Toe | CEET е-и $27.00 
CXL4005 Video Easel .................... wa... $24.00 
PROGRAMMING LANGUAGES AND AIDS 

CXL4003 Assembler Editor.............. ү $47.00 
CXL4002 ATARI BASIC ..... РРР ИТТИ $47.00 
CX8126 ATARI Microsoft BASIC ............... $70.00 
CXL 4018 РГОТ.............................. $72.00 
CX405 PILOT (Educational).............. 1»... $105.00 


МІБ зу E $189.00 
Letterperfect (Word Processor) ............... $109.00 
Data Soft Техіміг2ага ........................ $89.00 
Canyon Climber................. ORG ER Shed + $24.00 
Тие BUG. Lied eek Vx ie vx eI RR RR xà ES $24.00 
Shoot Агсаде........................ „66:9 224.00 
Pacific Coast ................ sansa ала жапаа a 24.00 
Bishops Square ............... Codes de кане crae 924.00 
Micro Рапїег......,,.„..„.-„-в-----..-...... $27.00 
ATARI PROGRAM EXCHANGE: 
Eastern Ргоп1'41............................ « 929.50 
AValanolip s bei ncaa Vs ioc нажат es анаа ++ $15.50 
Outlaw eter tee at^ s n » э т "*6»x"»*tóbo*un*tioóutsutà $15.50 
747 Landing Simulation . Tr —— OU 
Babel . TU Pe RPE RPP PRESTR EP ARRA ERROR RE E T] $15.50 
Dog Daze ais SES eR Ee EMEND ER ERO LS RA UNAM RR ETC $15.50 
na с з уси» Уккула ETT $15.50 
AACR! е нвн Sh колана aw we „„ 915.50 
Blackjack-Casino ........................... . $15.50 
Reversi ll ...... wwwel ua ene VELIE PW M Ded iesus $15.50 
ПОотїпаїїоп....................... "tt as 919.50 
So | UG ане кже л Oe SE e wes 915.50 
DSK FIXO I росон жаа зале азба ГО-О 
ouperSort. „22-е. "rU $15.50 
Data Management....... ere E VAR AREE $15.50 
Сһате!еоп...........................-... eee 915.50 
Instedit ~HROCTHPRAERTKSTSHEETHETHE ESCO TPARABA BLED eee $15.50 
Insomnia...... iaa awards B ры AC oes saa $15.50 
My First АІрһабБеї .,.,......,...........-.. s.: $25.50 
Mapware ......... SOW haa eden ata REM RA » ^» $18.00 
Number Blast.................- sen a4464 $11.50 
Family Cash РЇом/...................-....- x» $15.50 
Weekly Planer. .cascunusccnsvcvucsscecsecsen $15.50 
Bowler’s Data Ваѕе..............: аккан aces к, $13.00 
Banner Generator ..................... +» 911.50 
Crystal Software 

Bermuda Fantasy .......... Pea E ER twa «++ 926.00 

Beneath Pyramids ........ — M ve bn) 


Galactic Quest... TTTTTTTTITITPIIITTIEFPEPTEREE 
House of Usher .................... avsossse 920.00 
Forgotten Island oe eee eee ee eee eee ра =4 | $26.00 
Haunted Palace THERE RRSP EPAPER HERE DER Ф $33.00 
Compumax (Acct. Rec., Gen. Ledger, 
Inventory, Payroll, ea.) ..,,...22225o522s2e»« 9110.00 
Synapse 
File Manager 800...... айо ваенна dace SPI 
Dodge Racer mis a ш илаш Wee RARORARA AER RE да Дл $19.00 
CHICKEN 2 és crsia oU RM Mr rm aea $24.00 
SINE. сзсз к, denen =з яа «жаана» зу» DRE 
Nautilus SPC SFR KEBAB PHBH EHH ewe $24.00 
Disk Manager .. neuscaseccersccscesusasvens 924.00 
Fort Apocalypse .................... sausau 924.00 
Assembler...... WRWAaksKERARARARANARARAA AR. D9900 
Protector ........ is... ———— SIR 
EXPY (Automated Simulation) 
Ricochet ............. eosssssacssessespeses 914.50 
Crush, Crumble & Chomp... $24.00 


Se Re AT eR BRB 


Star М/аггпїог...,,,.„.„.„.................... .. $29.00 
Rescue at Rigel „е... $24.00 
Оаїе$ї!1опе5...ь.....ьк«„»»-....-.....›..... $16.00 
OnLine 
Jaw ВгеаКег....... „и ...-»«««я«»«»«»»»»»»»»„ $27.00 
MouskATTACK ................. away we das D9100 
Invasion Orion ......................... +»+» 518.50 
Mission Asteroid sa. arasccusssesacasececavess $22.00 
The Next Step .......... tesavanieyeannasaas S9400 
Softporn St RR EMH A EERE HES HREASERASEMESANELOE $27.00 


Wizzard & Ргіпсеѕ5 russ ucu +... 929.00 
Arcade Plus 


Ghost Hunter (cassette) .......... VEN WA els $24.00 
Ghost Нипї!ег{(Чї5К)......................... $30.00 
K-Byte 


K-BYTE Krazy Shoot Out (ROM)... $39.00 


K-DOS caa mt RA RGAEPRATE*-S»78REWAASRAAT TAS MEP nA d n $69.00 
K-Razy КгіНегѕ ........,..............., к. 939.00 
K-Star Patrol ,.............. ккө RE SRL 
K-Razy Antiks...,........ es baa c KR OR ж-а зэ RN, 
Stick бїапа....................- eire hentia 09 


Texas Instruments 


TI-99/4A 299 


PHA2100 R F Modulator.......... alea one agente st $29.00 
PHP1600 Telephone Coupler ............... . $179.00 
PHP1200 Peripheral Expansion Box....... axs. 9199.00 
PHP1220 RS 232 Card ...,........ аара 9143.00 
PHP 1240 Disk Controller ........<............ 5199.00 
PHP1250 Disk Drive ................ eases. 3919.00 
PHP 1100 Wired Remote Controllers (pair)....... $31.00 
PHP1260 32K RAM ............ nasnama Ф229.00 
PHP Printer Solid State ........... алесь: 9019.00 


PHM3006 Home Financial Decisions...,.....,,. $26.00 
PHM3013 Personal Record Keeping ............ $43.00 
PHD5001 Mailing 91. ... „анаа... $60.00 
PHD5021 Checkbook Manager................ $18.00 
PHM3008 Video Chess........ sensu naa 960,00 
PHM3010 Physical Fitness ..... devine —— 926.00 
PHM3009 Football............ esos eo sooo, 826.00 
PHM3018 Video Games l...................... $26.00 
PHM3024 Indoor Soccer ..,..... soos eos 926.00 
PHM3025 Mind Challengers ................... $22.00 
PHM3031 The Attack ..... —Ó axe 935.00 
PHM3032 Blasto ...... NUT sas sus $22.00 
PHM3033 Blackjack and Poker ..,..........«.. 922-00 
PHM3034 Hustle ... $22.00 
PHM3036 Zero Zap ......4..4255222222esba*5*«» 918.00 
PHM3037 Hangman .,..................... =v» 918.00 
PHM3038 Connect Four ......... suse eoe ee 318.00 
PHM3039 Үаһїгее..................... > 222.00 
Tombstone City 21st Century ...acas causa sss. 934.00 
Munch Мап.... 95.560 bd be rS wk Ao SEX VAR => $34.00 
TIINVADERS.... 


nure END Wo FX Hm al 


=п=ттео+т+тэнетту»ч + 109 9 o row XC P OR Е р $34.00 


CAR МУАН5........„....-.......- $a ias enn 934.00 
Printers 

Smith Corona TP1 ...,....,..... Ee AE $699.00 

Centronics 739-1 ,....,.................. vere 2519.00 

Centronics 739-3 ..... Tr MERE ТЕЕ ase. $619.00 

Diablo 630 Special ...................... wee $1799.00 

Epson 


MX80 wiGraftrax ,.. c.ccnsrcssansecsengeys 5449.00 

MX80FT |Ш ++ Kn wow 9 x PTS Pro? ка тее ете" ч $Call 

MX100 REESE OER EERE RHE ERROR ETRE THAD EAR 4 $Call 
NEC 

ОПЕ иь wink oes Nu A RN ER „„„ £549.00 

е АС кзз» кан кн жеен aS * $2399.00 

3510/3530 etharwee з=н teehee hee eee he $1789.00 
Okidata 

SC hi EE C RUAWVAR EE Cus S E EE $499.00 

ВЗА. захаван нако наанаа е жу бае эк DEA 

OF жазалаба T жа APRA HERERO Bere и $1129.00 
Citoh Starwriter 

F10-40 РОТУ ****cn*nvevyvttuvipvi tie $1469.00 

Е КЕЗО ОРО анаа анылан асака dur Gall 

Prowriter +++ ет етее» о ++ Ут РЕЛ ++ ел Ру to $499.00 
Talley 

8024-L "жетет+ тиз vente e etna tesreneragene $1629.00 
IDS 

Prism PREPSHROHEER ERAT SO SPA рафи SHH M в + $Call 
MPC Apple Parallel Board & Cable.,........... $69.00 
2 Meter RS232-RS292 ode R MAR (RICE PR REOR $29.95 

Cables Available For Most interfacing Purposes 


Computer Covers 


ATTRACTIVE DUST COVERS FOR YOUR 


COMPUTER AND DISK DRIVE 
Atari 400..,..,.... $6.99 Commodore VIC-20 $6.99 
Atari 800.......... $6.99 Commodore 8032. $14.99 
Atari 810..,,...,.. $6.99 Commodore 
All Atari Covers are 8050/4040 ........$10,99 


All Commodore covers 
are Royal Blue. 


Beige. 


Most software for Atari 400/800 available on cassette or disk. 


computer mail order west 
oe §OO- 648-33 | | 


IN NEVADA, CALL (702) 588-5654 


P.O. BOX 6689, STATE LINE, NEVADA 89449 
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Circle 98 on inquiry card. 


Са PACKAR D 


$Call 

> $1769.00 

HP*125 ooo ia eed eee ats e nube UNE $1999.00 
HP*85 16K Memory Module.................. $169.00 
5% " Dual Master Disc Drive................. $1769.00 
Hard Disk міҒ\орру ........................ $4349.00 
Нага DISK ooo Ила анаа $3440.00 
"Sweet Lips" Р/о!Нег........................ $1149.00 
80 Column Ргїгиег........................... $799.00 
87 CP/M ..... hu Po Eds КА RT SCR an Аек, аге», 9399.00 
87 128K Memory .......... крек Grew ate E p sa Ги $610.00 
87 Міѕісаіс...... SES ESS dened кажу mE. 
HPe41CV Calculator .... $239.00 
P a E NETTE ЫЛЛЫЫ geen О $189.00 
1С „ие+«а«+»ажья +» ж, s... New Low Price $79.00 
ALG. ecu saxa cs 9k S YN RE n вус $114.00 
ACLS NEEE OE UE AEE а е $114.00 
SOG ольан rid. E E Vosevsusseckwes, 9114.DU 
HP*41 Printer TIS avaa RAE CR USERS $340.00 

HPIL CALCULATOR PERIPHERALS 
IL Modual ....... ОРУ ROS Lea a a ROLE $104.00 
Digital Cassette ................... sos cas 9449.00 
Printer/Plotler serez aa n E FPE VES $419.00 
Сага ҢВеадег..................-.-.....-... a.a 9164.00 
Optical Wand Rr bt xm HR ba bam bees en $99.00 
BOOTA oe city vata шаал Sa ate va a мырдан сш» $749.00 
BOJT sae ies aC WR CR OE RCM Ce ТГ e ГТКК Т. $749.00 
BONA secs sea OSs РИНИТ OB eee eset $549.00 
Accounts Receivable ............... weeseuses 9299.00 
Word Processing оне енене оники “ $395.00 
General Ассоипїпд..........„.„............. $295.00 
Inventory Control. . „рекао: 9295.00 
Job COSC oes oe oe Uaec SS $295.00 
Maxell Disks 

MD | (box of 10)................ эавлк»ижаева $36.00 
MD П (box of 10)...... donate atas quita pae e $46.00 
MED Ва wate Gat mex Cei ERE $44.00 
MED II (8" Double Density) .......... "—— $54.00 
Syncom (box of 10).,..,...,..... Leere eee $29.00 


Apple 


Call for availability and prices 
on all Apple computers and peripherals. 


Televideo 


*R»EXkuNEMONÓG ESE SS 723298749" WV.232&W^49$585k2 фть Ф 


910 .. $579.00 
AC «suekid C ruota aA enuATeR Ce Vessels» D09900 
ВОЮ. аас анагаан аанньа ж» CAD 00 
925С uaa as“ د دده 42+ مەدەد‎ 4 9749.00 
950 SRV eee рават ET PRATER ROH HORE HRPEEEE RH $939.00 
Call for computers 
BUZ sccunvddss ERVETWSNA пяптеФейзта*тивзчжеңйтежвазьапня $Call 
802H - oo BUR dp oW HAGE Kee FRE ран EEO EHP HET Ee BAD $Call 
L, rh hagas e «=a. SUA 
806... “РОСТ ЕДА $Са!! 


zo borudimnu a фта dun 


С= согпгпоаоге 


BUSINESS MACHINES 


SOFTWARE 
Word Pro 5 Plus ee hee ene eee eh Oe Peete Ke eee $319.00 
Word Pro 4 Plus ....,.. жаннет автов е "= $299.00 
Word Pro3Plus..... ciuium rns $199.00 
Commodore Tax Package 
Visicalc Om eee ARERR KERR 
Medica! Billing 
The SOUrCE „океане ае 
022 Information System 
Dow Jones Portfolio 


Legal Time Accounting 
Word Craft 80 


Real Estate РасКаде....„.„„.ь„...-.....-.......- $Call 
The Manager ,..,.... $209.00 


BPI Inventory Control .,.. 
BPI Job Costing ......... 
BPI Payroll 

BP! General Ledger 
Creative | SAM... reese 
Creative General Ledger 
Creative Accounts Receivable . 
Creative Inventory 


VIC 20 °239 
VIC 64 Call 


VIC 6 Pack Program 

VIC 1530 Commodore Datassette . 
VIC 1540 Disk Drive $499.00 
VIC 1515 VIC Graphic Printer $339.00 
VIC 1210 3K Memory Expander ........... -.... 932.00 
VIC 110 8K Memory Expander 
16K VIC Expansion 

VIC 1011 RS232C Terminal Interface 
VIC 112 VIC \JEEE-488 Interface 

VIC 1211 VIC 20 Super Expander 

VT 232 ViCTerm | Terminal Emulator 
VIC 1212 Programmers Aid Cartridge 
VIC 1213 VICMON Machine Language Monitor .. 
VIC 1901 VIC AVENGERS 

VIC 1904 SUPERSLOT 


etaevpedeecpaaage 


sates AR se een фон. 


eee peak эр» $69.00 


Rate hoe hee 


КАД ААА ДЫ 
теф фет" ® 


"han 


In-stock items shipped same day you call. 


$969.00 


8096 Upgrade Kit 1 
Super Pet $1599.00 

$529.00 
$1699.00 


$2399.00 


8250 Doubled Sided Disk Drive . 
09060 5 Megabyte Hard Disk 
09090 7.5 Megabyte Hard Disk 
reer tr ere РРР $1299.00 
$969.00 


Terminal bree eases 
Un Word елак Sein teres Var eas aa ss 
Grafix Menagerie 


Ticker Tape 
Banner Headliner 


VT 107A Home Calculation Pack А ........ r-e.. $44.00 
VT 164 Programmable Character/Gamegraphics . $12.00 
Household Finance 

VIC Games ...... TUR PME E RUDI 

VIC Home Inventory 

VIC ReciEd Il 


VL 102 Introduction to BASIC Programming 


VM110 VIC 20 Programmers Reference Guide... $15.00 


No risk, no deposit on C.O.D. 


orders. Pre-paid orders receive free shipping within the continental United 
States with no waiting period for certified checks or money orders. All 
prices shown are cash prices. Add 3% for Mastercard and Visa. NV and 
РА residents add sales tax. All items subject to availability and price change. 


; $169.00 
DOO T iuuat lass esase Се ЕТУДЕ Cade xod $339.00 
Colar lids оа vos AR RE e Rm "UE $699.00 
$429.00 
.. $349.00 
$119.00 


Color 111 
TI 10” СОЮГ .- acs eebewasge ra © к= =з = тафта + 
Zenith 9 "(Green).evessorsesasaaes ssn sss ns 


а®ъ®ппя&&ж 6% & + 


Nev. & Pa. residents add sales tax. 


$239.00 


Chronograph 
Micromodem I 


$309.00 
. $239.00 
«. $169.00 


" AE ERP RRR ви т 


Anchor Modem mos om o3» d » o nn ¢ **62285224 чиофжафьфф н т 


computer mail order east 
ac 800-033-8950 


INTERNATIONAL CALLS AND IN PA. CALL (717) 327-9575 
477 E. THIRD ST., WILLIAMSPORT, PA 17701 


Circle 98 on inquiry card. 
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„+ 9159.00 
$79.00 
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The Logo Journal 


lection as a special case but one that 
can be generalized. Further, we 
have taken multiple descriptions to be 
a central tool in creative learning. 
Thus students work at different levels 
of musical structure and with varying 
units of description. Tunes can be 
built using whole, preprogrammed 
figures, and melodies can be trans- 
formed and regrouped Бу 
manipulating pitch only (with 
rhythm given) or rhythm only (with 
pitch given). Or coherent structures 
can be designed using procedural 
relations as the operative entities—se- 
quence, intervalic relations, texture, 


and harmony. Procedural design 
becomes, then, a kind of model for 
developing musical thinking, for the 
development of active, informed 
listening to real music, and the basis 
for building musical structure itself. 

In this process new modes of 
description and new musical insights 
emerge. Consider, for example, what 
happens when Logo musical experi- 
ments are juxtaposed with Logo ex- 
periments in other media. 

In the examples of figure 1 we see 
the same procedure producing quite 
different effects as a result of the 
actors they are talking to: PRINT, 


BOOM, PLAY, FORWARD (TUR- 
TLE). The procedures, then, includ- 
ing the notion of recursion, can be 
seen as organized actions of a par- 
ticular sort. Their meanings as appre- 
hended are, on one hand, entirely dif- 
ferent, but on the other can be seen to 
share common underlying, dynamic 
structures. Experiments of this sort 
can help students to gain new insights 
into familiar phenomena, to expand 
their understanding of these 
phenomena, and to develop powerful 
tools that can serve as “things to 
think with.” m 


Leading Fish to Water 
Early Observations on the Use of Logo 


Since August 1981, the Faculty of 
Education at Queen's University has, 
through the kind permission of Pro- 
fessor Harold Abelson, been a test 
site for the MIT version of Logo for 
the Apple computer. For six months, 
using a prototype of the system now 
distributed commercially by Terrapin 
and Krell, a small group of faculty 
members, graduate students, local 
teachers, and interested members of 
the community has spent time using 
the Logo facilities of the Instructional 
Computing Laboratory, which has 
five Apple II Plus computers. 

The Logo learners varied in age 
from 6 up (several people worked 
with their own children) and the class 
size ranged from 1 to 15. Although no 
systematic study was carried out (our 
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first intention was to familiarize our- 
selves with the system), there appears 
to be a consensus on a number of 
issues. Perhaps the two most impor- 
tant have to do with the potential of 
Logo and the likelihood of this poten- 
tial being realized in schools. Briefly 
stated, our enthusiasm for the lan- 
guage started out high and has con- 
tinued to grow, but we are not op- 
timistic about the chances of an 
authentic version of Logo reaching 
the average classroom. 

We cannot fail to be impressed by 
the quality of the work done by Sey- 
mour Papert and his colleagues. The 
claims made in Mindstorms, for ex- 
ample, are ambitious and ones about 
which a cautious observer would tend 
to be skeptical. Our feeling, however, 
at least at this early stage in our 
work, is that these claims are substan- 
tially sound. 

Logo appears to touch something 
quite fundamental in children’s learn- 
ing procedures irrespective of the 


“school ability” of the child. The 
speed at which the group of self-con- 
fident 10-year-olds in my afternoon 
enrichment class grasps ideas is, how- 
ever, particularly impressive. Nega- 
tive numbers and Cartesian coor- 
dinates, for instance, get gobbled up 
in a two-minute discussion of SETXY. 
The unforced way in which powerful 
ideas emerge from the turtle geometry 
microworld is in stark contrast to the 
struggles of traditional teaching. The 
old riposte “you can lead a horse to 
Euclid but you can't make him think" 
did not seem to apply. The natural- 
ness of the children's responses to 
questions that emerged from Logo 
situations made me feel that I was 
bringing not horses (or cats) to this. 
educational pond, but fish. 

It seems, then, that Logo is not just 
the best educational software on the 
market at the moment (not, in itself 
particularly high praise), but a new 
type of educational resource with 
enormous potential for developing 


the social, aesthetic, emotional, and 
intellectual abilities of learners. I wish 
that the availability of such a power- 
ful tool would, by itself, imply an im- 
provement in the quality of education 
of the average child. Unfortunately, a 
realistic assessment of the situation 
indicates that such a result is not very 
likely. One basic problem lies in the 
absence of what is known in the 
Third-World context as “secondary 
infrastructure.” At the first or devel- 
opmental level, excellent work has 
been done, and at the third or field 
level, there is a great need for a 
resource such as Logo. Yet between 
these two levels, where a substantial 
group of well-trained and experienced 
consultants and teacher educators is 
essential, there is an almost total 
void. It will be the rare classroom 
teacher who will be able to get 
assistance from anyone who has had 
any degree of experience with the use 
of Logo. Resource materials such as 
Abelson and diSessa's excellent Turtle 
Geometry are simply out of reach of 
most teachers without regular and 
sustained assistance. It seems unlikely 
that this assistance is going to be 
available to more than a small per- 


Logo 


The Logo research project in Darm- 
stadt, West Germany, started in 1974 
and ended in late 1979. It was a large 
project conducted by an interdis- 
ciplinary group of up to seven re- 
searchers and supported by the fed- 
eral government. 

Work started after an evaluation 
study of computer uses in schools 
which concluded that the most prom- 
ising way to use computers was not 


centage of teachers. 

A second and probably greater bar- 
rier to the implementation of an 
authentic version of Logo in schools 
is the nature of the underlying 
philosophy of the language. Logo is 
child-centered and, at least on the 
surface, unstructured and nonhierar- 
chical. Many teachers at present feel 
pressured to have formal, hierarchical 
and content-centered curricula. There 
is, however, much more structure to 
Logo than meets the eye; students are 
free to roam wherever they choose 
within the boundaries established by 
the rich and highly structured Logo 
environment. 

Logo no doubt will be used, but the 
form of Logo that will evolve in many 
cases will have little in common with 
Papert's original vision. Just as educa- 
tional psychologists in North 
America ignored the inherent contra- 
dictions between neobehaviorism and 
the child-development theories of 
Piaget, curriculum writers will see no 
difficulties in the creation of turtle 
geometry workbooks to teach basic 
mathematics in a highly formalized 
way. 

At another level, however, the 
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"degree of guidance" problem is dif- 
ficult to cope with. The questions of 
what sort of assistance is best for 
which children under what circum- 
stances are not likely to find any 
quick or widely agreed upon answer. 
Nor will any of the widespread prob- 
lems that face classroom teachers 
automatically disappear with the in- 
troduction of Logo. In the long run, 
languages like Logo may prove to be 
a help with children who are emo- 
tionally disturbed or educationally 
handicapped, but that remains to be 
seen. 

To say these things is not to dis- 
agree with Papert. For teachers who 
feel comfortable with mathematical 
ideas like recursion and symmetry 
and who have some freedom of 
choice in curriculum matters, Logo is 
likely to be, at least in the short run, a 
powerful educational tool. (The value 
of long-term use of Logo is a more 
open question. I am aware of no ex- 
tended studies of children using 
Logo.) For the other group of teachers 
a great deal of work must be done 
before they can realistically be ex- 
pected to use the power of this most 
attractive language. m 


Project PROKOP 


Heinz-Dieter Boecker and Gerhard Fischer 
Research Group on Man-Machine 
Communication 
Department of Computer Science 
Azenbergstrasse 12 
D-7000 Stuttgart 
West Germany 


CAI (computer-aided instruction) but 
to give the computer to the student as 
a tool. 

Empirical work was considered im- 
portant right from the beginning and 
the project installed several terminals 
connected to a DEC PDP-10 at a local 
high school (later on, personal Logo 
machines from General Turtle were 
added), Of the different approaches 
tried in the project, only the work 


done by the two authors will be sur- 
veyed in the following description. 
Other approaches involved different 
kinds of experimental classes and stu- 
dents of different ages. 

We worked with high school stu- 
dents from 15 to 18 years old. Our 
main concern was to teach problem 
solving in the context of an interest- 
ing environment. We taught several 
experimental classes over periods 
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ranging from 18 months to 2 years. 
We considered the long duration im- 
portant so the students would have 
time to get beyond the stage of solv- 
ing trivial problems or fighting with 
the technical problems of the system. 


We used Logo quite differently 


compared to other Logo projects. Al- 
though turtle geometry was one of 
our projects, Our main concern was 
using Logo as a full list-processing 
language that makes possible projects 
of nontrivial complexity. Seen from 
this perspective, Logo is a version of 
LISP that is oriented toward the non- 
expert user. 

We have developed extensive cur- 
riculum material that we tested with 
the students and have carefully 
documented (including a very de- 
tailed documentation of the pro- 
grams) in five volumes covering non- 
numerical mathematics, linguistics, 
computer science, artificial intelli- 
gence, and games. The publications 


are in German and can be ordered at 
the following address: Hessisches In- 
stitut fuer Bildungsplanung and 


Schulentwicklung, Bodenstedstrasse 
7, D-6200 Wiesbaden, West Ger- 
many. 


The theory of our work was based 
not only on Piaget’s research but 
also on problem-solving work from 
Polya and Newell and Simon. We 
made some efforts to teach cognitive 
abilities (e.g., planning, abstraction, 
generalization, and understanding) 
by doing projects in the above areas. 

We made a big effort to integrate 
our work with the students' other ac- 
tivities and interests. It seems to us 
that many Logo projects failed to 
achieve this integration. We felt we 
had to build bridges between the in- 
novative strategies of the Logo work 
and the other interests of students and 
teachers. One of our goals was to 
create a place for this work in Ger- 
man schools, and we were in favor of 


establishing a new discipline of com- 
puter science (not just an imitation of 
the university subject) in German 
high schools. 

We tried to use the existing exper- 
tise in German schools, which was in 
BASIC programming, and showed 
how to practice a functional, pro- 
cedure-oriented style of programming 
with some versions of BASIC. 

Our more theoretical work in- 
cluded among other things the devel- 
opment of a theory for the construc- 
tion of learning environments 
through the creation of entry points, 
transient objects, and microworlds. 

The last two topics are described in 
two English papers by the authors 
published in the proceedings of the 
International Federation for Informa- 
tion Processing world conference on 
"Computers and Education," 
Lausanne, 1981. These two papers 
also give references to our other 
related work. W 


The Group of the Turtle 


When observing children working 
with the Logo language, it is obvious 
that a lot of group theory goes on. 
This project investigates the place of 
group theory in Logo work from 
three points of view: mathematical, 
computational, and educational. 
[Editor's Note: Group theory is a 
branch of mathematics that deals 
with the study of mathematical 
groups. In common terms, a rnath- 
ematical group is a collection of ob- 
jects (such as members) and opera- 
tions (such as addition) such that the 
result of every operation is another 
object in the group. The set of actions 
carried out by the Logo turtle form a 


330 August 1982 © BYTE Publications Inc 


Dr. Uri Leron 
Computers in Education Laboratory 
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mathematical group, called “the 
group of the turtle" in this article. The 
article refers to a set of studies of the 
ways that children who learn Logo 
learn about the properties of 
mathematical groups. | 
Mathematically, myself and my 
colleagues want to make explicit the 
group-theory concepts and structures 
that are implicit in Logo. This forms a 
bridge between Logo and standard 
mathematics and prepares the ground 
for the later stages. The basic object 
here is the turtle group, generated by 
the turtle operations FORWARD, 
BACK, RIGHT, and LEFT with all 
possible inputs. (Adjoining the PEN 


and ERASER commands to the group 
raises interesting issues.) Here are, in 
brief, some more group-theory con- 
cepts that we have observed in the 
children’s work (accompanied by 
their Logo counterparts): 


eproducts and decompositions 
(paths traced by the turtle) 

einverses (opposite operation) 

ethe order of a group element (the 
number of repetitions to close a path) 
econjugacy (transparent operations 
and procedures) 

esubgroups (limiting oneself to only 
a special subset of allowable inputs) 


e free groups (this is where the Logo 
procedures live) 

ehomomorphism (the relation be- 
tween Logo procedures and their pro- 
ducts) 


For example, the fact that the path 
drawn by REPEAT 5 [FORWARD 50 
RIGHT 144] closes is reflected in the 
group by the relation (Fso X Кыз)? = 
I (the identity element); that is, by the 
fact that the group element Fso X Ri 
has order 5. 

Computationally, we try to bring 
these concepts to the fore by im- 
plementing a special-purpose set of 
primitives to encourage explorations 


in the turtle group. This is related to 
Seymour Papert's notion of micro- 
worlds. For example, the procedure 
FIND.ORDER takes a list of turtle 
commands as input, repeats this list 
until the path closes, and outputs the 
number of repetitions. 

Educationally, we plan to observe 
children of various ages (as well as 
adults) working with a group-theory- 
speaking turtle and see to what extent 
informal learning of these concepts 
does occur. 

This work may be extended in 
many ways. Here are two. First, dif- 
ferent turtles give rise to different tur- 
tle groups (see diSessa's dynaturtles, 
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in Papert’s Mindstorms and see page 
324 in this issue), and it is interesting 
to explore the collection of groups 
that can be naturally represented as 
turtle groups for some turtles. Sec- 
ond, the method of implementing a 
special-purpose vocabulary may be 
applicable in many areas. This is 
probably the Logo analog of the no- 
tion of courseware development in 
more standard computer applica- 
tions. It helps direct the explorations 
of the children working in Logo to 
specific subject-matter areas, without 
sacrificing the spirit of spontaneous 
and meaningful learning. в 


The Lamplighter Project 


Typically, when researchers wish 
to determine the effectiveness of an 
educational method, they design a 
program, randomly assign students 
to either that program or a control 
group, administer a test instrument 
specifically designed to measure per- 
formance from the program, and then 
express surprise that the students in 
the control group do not perform as 
well as the students in the special pro- 
gram. 

Many advocates of the use of com- 
puters in education have been among 
the most flagrant with such tech- 
niques. The research literature over- 
flows with such studies where, for ex- 
ample, after six months of intensive 
drill on addition, students' addition 
skills improve. Perhaps such teaching 
to specific test questions has an ap- 
propriate place in education, but it is 
much more important that students 
learn how to think, how to solve 
problems, and how to learn. One of 
the objectives of the Lamplighter 


Henry Gorman Jr. 
Psychology Department, Box 1584 
Austin College 
Sherman, TX 75090 


project was to determine if Logo 
could be used by students to learn 
better thinking, problem-solving, and 
learning skills. 

It is, of course, a simple matter to 
assess addition skills. By comparison, 
it is quite complicated to measure 
thinking, problem-solving, or learn- 
ing skills. No one test and no single 
study can do more than begin to ex- 
plore these skills and changes in them 
that result when children use Logo. 

I used a test called rule learning, 
taken from cognitive psychology. In 
rule learning, students are shown a 
series of pictures, usually with one of 
several shapes shaded in one of sev- 
eral colors, with the size of the shapes 
shown either small, medium, or large 
(comparatively) and with either one, 
two, or three exact replicas of the 
shape present. For example, a picture 
might show three small, red triangles 
or one large, blue circle. In rule learn- 
ing, students are told which features 
to pay attention to, e.g., a problem 


might have red and circle as relevant 
features, and students would be told 
to pay attention to them. Students are 
then required to learn what combina- 
tion of those relevant features 
satisfies the binary rule chosen by the 
experimenter. For red and circle rele- 
vant, the possible rules are conjunc- 
tion (only pictures of red circles obey 
the rule), disjunction (pictures of any 
red shape and of any circle obey the 
rule), conditional (pictures of red 
circles and of all nonred shapes fit the 
rule "if red, then circle; if not red, 
then any shape”), and biconditional 
(pictures of red circles and of nonred, 
noncircular shapes fit the rule "if red, 
then circle; if not red, then not 
circle"). 

To solve a rule-learning task, stu- 
dents have to be able to symbolically 
manipulate the features, ignore irrele- 
vant features, process information 
from current pictures, and combine 
that information with their memories 
from previous pictures. For third 


August 1982 © BYTE Publications Inc 331 


Circle 427 on Inquiry card. 


'SUPE3BRAIN II 


BREAKTHROUGH 


Intertec Data Systems' new 

SuperBrain I! has all the 

features of the former 

SuperBrain, plus: 

* Impressive Graphics capability 

* Below-the-line descenders and 
reverse video 

* Faster, enhanced disk operating 
system 

* Battery operated real-time clock 


* Microsoft Basic at no extra 
charge 


@ suPERBRAIN II Jr... . 
350K Disk—64K RAM 
SUPERBRAIN Il QD... 
700K Disk—64K RAM 
SUPERBRAIN H SD... 
1.5 MB Disk—64K RAM 
10 MB HARD DISK ... $2,995 

(Includes Interface Cable) 
List Cost 

Q STARGRAPH. .$3,890 $ Call 

Includes 350K Disk—64K RAM. 
Emulates Tektronix™ 4010 
Graphics Terminal, 
Supports SAS-Graph and all 
Tektronix Plot 10 Software 
All Micro Pro™ Software 
50% Off List 

List Cost 
WordStar $ 495 $ 257 
MailMerge ....% 150 $ 78 
CalcStar $ 295 $ 153 
Call for Similar Discounts on 
Other Micro Lines & Printers 


Г 88 | 
| m 


$1,895 
$2,275 


$2,655 


90 Day Money Back Guarantee* 
120 Day Extended Warranty * * 


Ordering Information: Money Or- 
ders, Cashier Checks or Bank 
Wires Welcome. Persona! or Com- 
pany Checks, allow 15 days to 
clear. Surface Freight Standard 
F.O.B. Origin. Include your tele- 
phone number. No COD's, please. 
Prices are subject to change 
without notice. Order desk hours 
are 9 to 5 CST. 


CALL OR WRITE 
(214) 931-9069 


Y Miis Micro 


16990 Dallas Parkway • Suite 151 
Dallas, Texas 75248 


* Aetunds aie Prorated, 
""Extended Warranty offered 
by WestStar. 


Su@erGrain is a Reggiered Trademark 
of Intertec Data Systems, 


Tekroms. m a Registered Trademark 
ot Tektronix. 


332 August 1982 © BYTE Publications Inc 


The Logo Journal 


graders, the conjunctive and disjunc- 
tive rules are fairly simple because the 
students experience forms of these 
rules in their everyday lives. The con- 
ditional rule is much more difficult 
for them, and the biconditional is 
harder still. 

Students in the Lamplighter School 
third grade were randomly assigned 
to one of three homerooms which had 
two Texas Instruments computers. 
Five more computers were located in 
the shared space between the three 
rooms. After homeroom, students 
went on to classes with each of the 
third-grade teachers. Two of the 
third-grade homeroom teachers 
elected to ensure that each pupil 
received one half hour of Logo a week 
and the other teacher set a one-hour- 
a-week minimum for her students. 


This difference existed from the start 
of the school year through the last 
week in April when students from all 
three classes were given the task of 
learning the conditional rule. The 
students from the one-hour Logo 
homeroom performed significantly 
better than the other two groups and 
better than even a sixth-grade level. 

What is most important about 
these results is that the children were 
not taught to the test. Rather their ex- 
tra Logo sessions improved a more 
general problem-solving skill. It 
would be premature to take this one 
study as conclusive evidence that 
Logo improves all thinking. The 
results should be taken to encourage 
similar studies with other measures of 
thinking and other groups of 
people. m 


Logo Research 
at Bank Street College 


Jan Jewson and Roy D. Pea 
The Center for Children and Technology 
Bank Street College of Education 
610 West 112 St. 
New York, NY 10025 


Microcomputers are being used in 
many schools throughout the United 
States in the belief that they have im- 
portant educational potential for 
children. However, little research in- 
dicates what children learn from 
working with microcomputers, how 
they learn to work with the tech- 
nology, and in what ways such skills 
relate to other academically relevant 
skills. We are particularly interested 
in the educational possibilities for 
children who learn to program micro- 
computers with Logo. Among the 
organizations funding the Center's 
research are the Spencer Foundation, 
the Xerox Foundation, and the Inter- 
national Paper Company Founda- 
tion. 


Qur research is concerned with re- 
vealing how children acquire com- 
puter programming skills and how 
the use of microcomputers in class- 
rooms may relate to other cognitive 
and social skills. Research supported 
by the Spencer Foundation is being 
conducted in two classrooms (one of 
8- and 9-year-olds and another of 11- 
and 12-year-olds) of the Children's 
School at Bank Street College of 
Education. The children are learning 
to program with Logo, and in each 
classroom they have access to six 
microcomputers. They can work 
alone or together as active program- 
mers of their own projects. 

We are investigating a number of 
specific questions concerning 


children’s experience with Logo. One 
set of studies addresses the relation- 
ship between computer programming 
and problem-solving skills. It has 
been widely assumed that computer 
programming experience will enhance 
problem-solving abilities (Papert, 
1980) because of the modular char- 
acter of the work and the necessity of 
using debugging processes. However, 
this assumption has never been sys- 
tematically tested, Therefore, one 
aim of our research is to examine rela- 
tionships between the degree of Logo 
programming expertise and problem- 
solving and planning skills through 
longitudinal studies. This will enable 
us to determine the impact of Logo 
programming skill development. 

As part of this investigation of the 


development of children’s program- 
ming abilities, we will document the 
growth of knowledge about Logo as a 
language as well as knowledge of 
computers. Our work on Logo pro- 
gramming expertise will center on 
case studies of changes in children’s 
knowledge of Logo over time in rela- 
tion to the use of their knowledge to 
achieve project goals. 

We are also investigating the social 
context of microcomputer use in 
classrooms. It has been observed in 
several different educational contexts 
that children seem to collaborate and 
teach each other more when they 
work with microcomputers. One 
study which we have completed in- 
dicates that children talk more to 
each other about problems they are 
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doing when they work with the 
microcomputers, as opposed to other 
classroom work. Both the occurrence 
and quality of the interaction when 
children work together are of interest 
to us because we believe collaborative 
work to be an important learning 
context. 

In addition, we are documenting 
the process by which the teachers in- 
corporate microcomputers and the 
use of Logo into their classrooms. 
This work will be useful for address- 
ing key questions concerning the best 
ways of using microcomputers with 
children in school. The research is in- 
tended to clarify our basic understand- 
ing of planning, problem solving, 
and peer interaction in classrooms for 
this relatively new domain.Bi 


Young People's Logo Association 


And this is the way to educate 
children: the instinctive way of 
mothers. There should be no effort to 
teach children to think, to have ideas. 
Only to lift them and urge them into 
dynamic activity. The voice of 
dynamic sound, not the words of 
understanding. Damn understanding. 
Gestures and touch, and expression 
of face, not theory. Never have ideas 
about children—and never have ideas 
FOR them. 

—Fantasia of the Unconscious 
and Psychoanalysis and the 
Unconscious 

D. H. Lawrence 


This quote from D. H. Lawrence is 
what the Young People's Logo Asso- 
ciation is all about. But at the time of 
our founding, in summer 1981, no 


James H. Muller 
Young People's Logo Association 
1208 Hillsdale Drive 
Richardson, TX 75081 


one was thinking about Lawrence's 
statement. We thought we could just 
buy a few TI-99/4 Logo systems and 
let my son, Larry, and his friends en- 
joy having a young people's users' 
group and software exchange. We 
soon started writing a newsletter. 

We also wanted disabled in- 
dividuals to enjoy the fruits of the 
computer revolution. We were 
dismayed to find so little information 
available on computer applications 
for the disabled but pleased to learn 
of the experimental success in this 
field with Logo. 

We soon developed into a small 
group of teachers, media specialists, 
and journalists who wanted young 
people and the disabled to participate 
fully in the world of computers. We 
have come to believe that Logo and 
turtle graphics can open this world to 
both groups. 


At first we thought we would be 
corresponding with children who 
were already using Logo in their 
classes. We were surprised when our 
publicity generated interest from all 
over the world and from people using 
all types of computers. When I 
brought home an Atari 800 system, 
we had another surprise. The young 
people immediately began to ask 
whether Logo could run on the Atari, 
and whether the Atari graphics could 
be duplicated in Logo. We then began 
to look at the differences between the 
Atari 800 and the TI-99/4, From that 
point, the imagination, curiosity, and 
energy of the young people took over 
and became infectious. 


Logo and the Young 

When people learned about the in- 
ternational membership of the associ- 
ation, they wanted to see chapters 
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formed in schools around the United 
States and around the world. As our 
group grew, members wanted to 
learn about all kinds of computers 
and languages. A reporter asked why 
we called our organization a Logo 
association when it was obvious that 
we were doing much more. But noth- 
ing can be “much more” than Logo. A 
well-structured, procedural language, 
Logo lets young people start with 
what they know—their own everyday 
language. Logo lets you define a 
problem in its simplest components 
and then reassemble the components 
in a procedure for solving the prob- 
lem with a computer. Using turtle 
graphics, people learn to "play" the 
computer, creating their own lan- 
guage through Logo. In the process, 
they not only gain valuable experi- 
ence in problem solving and decision 
making, but also develop confidence 
and self-esteem. 

Young people see the computer for 
what it is—a tool of the mind. Just as 
they don't blame the pencil for a mis- 
take in writing, they don't blame the 
computer for a mistake in program- 
ming. Indeed, young people don't 
view their errors as mistakes but as 
bugs to be defined and eliminated. 

Logo introduces problems to 
children in a way that makes them 
eager to learn. Children are, in 
Lawrence's words, lifted and urged 
into dynamic activity. You can see 
the dynamic power of Logo in the 
eyes of a 6-year-old as he sees his pro- 
cedures run correctly for the first 
time. You can see the power in the 


concentration of a hyperactive child 
still working over the keyboard after 
an hour of programming. 


Logo and the Disabled 

Logo can be equally powerful in 
the service of the physically and men- 
tally handicapped. Personal com- 
puting 15 а whole new world for these 
people, and Logo can help them build 
confidence, self-reliance, and dignity. 
Logo creates opportunities for educa- 
tion, communication, productive 
employment, and significant con- 
tributions to society. Logo provides 
outlets for creativity and imagina- 
Поп. 

The YPLA has members through- 
out the United States and in many 
other countries. Young people 18 and 
under can receive our newsletter, 
Turtle News, at no charge. We ask 
adults in North America to contribute 
$25 per year to receive Turtle News 
plus the Logo Newsletter, which is 
oriented toward adults. The re- 
quested contribution for international 
membership is $40. Our software ex- 
change disks and tapes are available 
at $10 each or at no charge when ex- 
changed for a working program. 

We have active local chapters in 
Texas and others on the way in 
California, Minnesota, Delaware, 
Pennsylvania, Florida, Virginia, and 
elsewhere. Local chapters will offer 
competitions, achievement levels, 
badges, T-shirts, and all the other 
elements necessary to give children a 
sense of belonging to an organization 
of their own. 


Logo Update 


Phil Lemmons 
Consulting Editor 


This report provides recent news 
from Logo projects and classes 
around the United States and 
Canada. Far from assessing the status 
of Logo in American and Canadian 
education, the report merely hopes to 


capture something of the character 
and spirit of the people who are 
teaching Logo or guiding Logo proj- 
ects. Logo projects and programs ex- 
ist from coast to coast: from the 
Microcomputer Resource Center at 


TEST-FLY 


А °20 MILLION JET 


At the Bethesda Naval Research Center, they've 
discovered the power of MicroSPEED. The Navy's 
engineers use this remarkable hardware/software 
combination to "fly" an advanced fighter aircraft 

in real time—even making vertical landings on а 
simulated carrier deck. A "crash" is merely another 
learning experience, and an opportunity to modify 
the research aircraft—inside the Apple—to improve 
tomorrow's combat planes. 

Surprised that such a sophisticated task is possible 
on the Apple? So were the Navy's officials, and many 
others who have discovered... 


THE MICROSPEED DIFFERENCE This extraordinary 
Language System exploits the real potential of the 
microcomputer for the first time. The difference 
between MicroSPEED and other programming lan- 
guages is that with MicroSPEED, there is virtually no 
limit to what you can achieve. It may well be the 
ultimate language for the Apple II and III (and soon 
the IBM Personal Computer). MicroSPEED literally 
combines the performance of a minicomputer with 
an exhaustive set of user-friendly capabilities: hard- 


` ` ` ON AN APPLE? 
YES. WITH MICROSPEED. 


ware math processing, fast hi-res graphics and text, 
turtle graphics, print formating, two text editors, 

unlimited data tvpes, and incredible FORTH extensi- 
bility—all at speeds up to 100 times faster than Basic. 


USER-FRIENDLY, EASY-TO-LEARN Starting with 
simple commands that are comfortable even for 
non-programmers, MicroSPEED extends and builds, 
allowing you to create your own tailored application 
languages. The capabilitv of your computer will 
grow exponentially, as you work in an active part- 
nership with the machine, exploring and develop- 
ing new problem-solving facilities— creating, cor- 
recting, refining your increasingly powerful system. 


DEMANDING JOBS AT LOW COST Developed 

by a team of standout computer professionals, 
MicroSPEED has been put to the test in fields as 
diverse as medicine, the stock market, oceanography, 
and the arts. In even the most challenging appli- 
cations, MicroSPEED users have been unanimous 

in their praise of the System and manual. Typical 
comments are: 


"Very bigb marks, 
Thomas Tosch Phd., Tosch Information Management. 

“The more I use MicroSPEED, tbe more I love it; 
james L. Hockenhull, University of Washington. 

"Great!...A joy to use,’ 
Henrv Harris, Mission Designer, Cal Tech's Jet Propulsion Lab. 


"If you plan to use tbe Apple or IBM Personal 
Computer for any demanding task, tben we built 
MicroSPEED for you,’ 

Sam Cottrell, President of Applied Analvtics. 


! MicroSPEED requires the Apple or IBM Personal Computer with singl- | 
| disk. MicroSPEED II includes 2 MHz math processor. MicroSPEED П + | 
lincludes 4 MIIz math processor. | 
| Applied Analytics Incorporated l 
18910 Brookridge Drive | 
| | Upper Marlboro, Maryland 20772 (301) 627-6650 | 
| [Im interested! My computer isi l 
| Please send me: i 
| — ——MicroSPEED II, $495.00 160 Page Manual, $15.00 i 
MicroSPEED II +, $645.00 Detailed Information | 
Name: | 
| Company | 
pom | 

) 
| І 
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Teachers College at Columbia 
University in New York, to the Marin 
Computer Center in Corte Madera, 
California. Telephone calls to partici- 
pants in many Logo activities invari- 
ably found people enthusiastic about 
Logo and its future. It was seldom 
necessary to ask questions after say- 
ing something like, “Tell me what 
youre doing with Logo.“ Explana- 
tions and anecdotes came pouring 
out. What follows is only a sampling. 


East Aurora High School 
Erie County, New York 

Dan Rolfler teaches in the math- 
ematics department at East Aurora 
High School. Last February and 
March, the school offered an enrich- 
ment program called “EastOz.” This 
program provided learning experi- 
ences for children on six Saturday 
mornings. 

Texas Instruments lent the school 
six TI-99/4 computers. Forty students 
took part. Separate classes were held 
for grades 2-5 and 6-8. Children were 
taught problem solving and organ- 
ized thinking. “You see different 
children solve the same problem in 
different ways,” Rolfler says. "It's ex- 
citing to watch the kids. Logo is the 
best means I've seen for discovery- 
method learning." 

While the younger children needed 
more class time, the children from 
fourth grade up "took off on their 
own," Rolfler reports. "What Papert 
suggested really does happen." 
Rolfler also noted the tremendous 
educational potential of Logo in the 
home. 

Besides the program for students, 
East Aurora High School has a com- 
puter-literacy course for teachers that 
introduces them to both Logo and 
BASIC. Furthermore, the Erie Coun- 
ty Board of Cooperative Educational 
Services is considering using Logo in 
curriculum development work. 


Eastside Alternative School 
Eugene, Oregon 

Tim Riordan teaches Logo at the 
Eastside Alternative School and ex- 
presses few reservations about the 
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language. "It's real fantastic in terms 
of developing analytical thinking and 
problem-solving skills," he says. "The 
graphics approach appeals to kids' in- 
terests, both girls’ and boys'." Rior- 
dan also commented, "There's no 
limit. Kids as young as third grade 
can work with the idea of variables 
and can use recursion and develop 
things that are ongoing." 

Riordan offered an example of the 
kind of abstract thought developed 
by children using Logo. When a math 
teacher described a circle as having 
no sides, a 10-year-old student in a 
Logo class remarked that a circle 
could be thought of as an infinity of 
very small sides. Logo had enabled 
that child to internalize the concept of 
the infinitesimal, so important later in 
calculus. 

Riordan is also optimistic about 
Logo's surviving any imposition of 
curriculum standards. "I see no 
reason," he says, "why you couldn't 
put all of junior high geometry in 
Logo classes." 

The Eastside Alternative Logo ef- 
fort teaches 75 children from first to 
sixth grade. There is one 45-minute 
Logo period every day for three 
weeks. Some parents have taken the 
Logo class with their children. 


Hamilton-Wenham School 
District 
Hamilton, Massachusetts 

Pat Ruane, curriculum coordinator 
for the Hamilton-Wenham School 
District in Hamilton, Massachusetts, 
reports that the district has been ex- 
perimenting with Logo for one year. 
As a result, it has decided to focus its 
Logo program beginning in the third 
grade in three different schools. 
Classes for sixth graders, junior high 
students, and a formal Logo pro- 
gramming course for adults have 
been set up. 

One of the third-grade programs 
has three Apples circulating among 
three classrooms. The machines are in 
use all day, and every child has lots of 
time with a machine. For children in 
the program, using computers has 
already become second nature. 


Some of the children first devel- 
oped an interest in computers in first 
and second grade while using the 
school's Big Traks—robot-like, pro- 
grammable toy vehicles. Program- 
ming more than one Big Trak, coor- 
dinating the movements in what the 
school calls "Big Trak Ballet," re- 
quired children to plan carefully. 
Highlights of Big Trak Ballet include 
programming vehicles to mirror each 
other's movements or to arrive simul- 
taneously at the same place after leav- 
ing different origins at different dis- 
tances. 

As for the Logo program itself, 
Ruane sees students receiving more 
benefits than just an early introduc- 
tion to programming. Because they 
share machines, the children gain im- 
portant social experience. They are 
grouped heterogeneously and their 
interaction leads to increased mutual 
respect. 

Children also learn general think- 
ing skills, especially how to analyze 
problems. Third-grade teachers say 
that the children who excel with Logo 
are not necessarily those who do well 
on traditional mathematics tests. This 
suggests that traditional measures of 
ability in mathematics overempha- 
size computation. 

Logo also provides benefits for 
teachers. According to Ruane, there 
is "a different relationship between 
teacher and learner. Teachers ask, 
‘Can I still engage as a learner?’ This 
changes teachers' views of teaching. 
Logo has opened up the whole ques- 
tion of how mathematics should be 
taught." 

As for other educational software 
now on the market, Ruane says, "I 
would as soon throw out all our other 
software and just use Logo." 


Falk School 
Pittsburgh University 
Pittsburgh, Pennsylvania 

Sharon Lesgold is curriculum de- 
veloper for a Logo demonstration 
class in the Falk School, a laboratory 
school at Pittsburgh University. The 
program has 49 children aged 5 to 8 
using Terrapin Logo for the Apple. 
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The children, some from the Pitts- 
burgh urban area and some the 
children of faculty, share a total of 
three machines in a connected suite of 
several large rooms. 

Lesgold describes the Pittsburgh 
program as “very developmental. 
Not much real programming yet. The 
children are mostly drawing 
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words and phrases and convenient 
means to construct sentences from 
them and print the results. Toggle 
switches and gravity switches will 
replace standard keys and make using 
the computer easier. 
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Jack Kishpaugh, who finished near 
the top in the Johns Hopkins competi- 
tion for computer applications for the 
handicapped, is using Logo to devel- 
op a utility disk for the severely dis- 
abled. Kishpaugh, himself disabled, is 
trying to reduce the number of key- 
strokes required for successful com- 
munication from the usual range of 
200-300 to only 20-25. 

The YPLA is also beginning to in- 
vestigate the use of voice input and is 
seeking ways to interface voice-recog- 
nition systems with the Logo lan- 
guage. 

As for instruction in Logo, the 
YPLA tries to help elementary school 
children learn fundamental program- 
ming concepts like interrelationships 
among blocks of data. Muller notes 
that "Logo also helps children 
develop good social relationships." 
At least two children work on each 
project, and as a result, children get a 
greater sense of accomplishment on 


completing a project. 

Muller expects tremendous growth 
in the exploitation of Logo's powerful 
list-processing capabilities. The most 
obvious application is in the language 
arts. Logo's features make it relative- 
ly easy to develop word games and 
language exercises. He also believes 
that the use of Logo will expand in 
many other directions. 


Austin College 
Sherman, Texas 

Dr. Henry Gorman, whose report 
on the Lamplighter Project appears 
on page 331 of this issue, uses Logo in 
his Principles of Learning class at 
Austin College. The class has four 
TI-99/4s that are used most of the 
day for Logo. Each of the 40 college 
psychology students uses Logo in 
working with 1 student between the 
ages of 7 and 14. Thirty-nine of the 
college students were enthusiastic 
about Logo. 


Celeste Alexander, one of Dr. Gor- 
man's college psychology students, 
describes her experience with a young 
Logo pupil this way: "After the first 
day we worked nearly exclusively 
with sprites. He liked everything to 
be put into a program." Of her own 
reaction to Logo and to learning to 
use a computer, Alexander says, “I 
found my first apprehensions dis- 
solved and I realized I could not only 
run or manage this computer, but 
also understand what I was doing." 

Janet Truska, another of Dr. Gor- 
man's students, also had good results 
to report, "I was concerned as to 
whether my student would enjoy it or 
not," she says. "After we worked 
with it a while, he began to enjoy it, 
as did I, and we both found it to bea 
very rewarding learning experience." 

This summer, Austin College is of- 
fering a continuing education course 
in Logo. Students range from the sec- 
ond grade to the twelfth, divided into 
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four classes with a three-year age 
span. The college may offer a Logo 
course for parents at night this fall. 


Ponderosa Elementary School 
Cherry Creek School District 
Aurora, Colorado 

Jim Wilborn, who is active in the 
Logo program at Ponderosa Elemen- 
tary School, says that the school is 
now using seven T1-99/4s with Logo. 
Since October 1981, pairs of children 
have had access to TI-99/4s, with 
each session lasting 15 minutes. The 
students show enthusiasm for Logo, 
battling for additional time at the 
Logo keyboard, but also sharing 
ideas. The students are developing 
improved skills in general problem 
solving, logical-sequential organiza- 
tion, and spelling. Many of the 
children who are doing well are "sur- 
prises.” More than 25 teachers are 
cooperating in the program and 
working hard with the computers. 

This summer the Cherry Creek 
School District is offering a Logo pro- 
gram for gifted and talented students. 
Each student sometimes faces specific 
challenges, such as making a sprite 
carry his or her initials across the 
video screen. 


Lexington Public Schools 
Lexington, Massachusetts 

Beth Lowd of the resource center at 
Lexington Public Schools serves as a 
consultant to teachers using Logo. 
She reports that the use of Logo in 
Lexington is not a separate program 
in itself. Several teachers have begun 
to use computers with children of dif- 
ferent ages. One sixth-grade class- 
room has had a Logo computer all 
year, as has one fourth-grade teacher. 

The Lexington Schools see Logo 
primarily as part of the computer- 
literacy curriculum. Lowd describes 
Logo as both "a wonderful first pro- 
gramming experience" and "a very 
good tool for the child who hasn't 
been able to succeed in some areas." 

While Logo is taught as a program- 
ming language, the children are also 
allowed to explore. Teachers use a 
checklist in connection with teaching 
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Logo, but generally children learn a 
new feature of the language when 
they need that feature to achieve a 
desired effect. Children also trade a 
great deal of information. Part of the 
driving force in the sharing sessions is 
the children's desire to show their 
peers what they can do. 

Next fall, the schools hope to have 
all fifth graders using Logo. If plans 
work out, the Lexington schools will 
provide each child eight whole-class 
lessons on Logo, with more than one 
hour a week using the computer. One 
Apple will be available for every two 
or three classes. 


Driscoll School 
Brookline, Massachusetts 

Driscoll School is training all 
fourth and fifth graders in the use of 
Logo. The training emphasizes pro- 
gramming and uses Apples and Ter- 
rapin Logo. Pairs of students get a 
half hour each week of computer time 
and use the computers all year long. 

Joyce Tobias of Driscoll School 
reports that Logo instruction in the 
fourth and fifth grades has been suc- 
cessful enough to warrant writing a 
curriculum for the fifth and sixth 
grades to continue Logo classes. Each 
student in the existing Logo classes 
must achieve specific goals, first 
achieving each goal with help and 
later doing it alone. Boys and girls are 
showing equal interest in Logo. 

Some children have passed graph- 
ics and gone into full-scale program- 
ming. Tobias reports that "one stu- 
dent is writing a Logo program that 
tutors other students in the use of 
Logo." Another boy is writing 
simulations, including one program 
that simulates taking a trip across the 
United States. 


Queen's University 
Kingston, Ontario 

Dr. William Higginson of Queen's 
University in Kingston, Ontario, says 
that about 15 schools in eastern On- 
tario are using Logo (see page 328). 
Interest in Logo is running high. The 
Educational Computing Organization 
of Ontario gave a conference in May 
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that drew 1400 participants. The pro- 
gram included 14 sessions on Logo. 
Queen's University now offers a 
continuing education course to intro- 
duce school teachers to Logo. Classes 
meet one night a week for seven 
weeks. The univeristy is also develop- 
ing a diploma program in educational 
computing. "Logo would probably be 


a significant part of that program," 
Dr. Higginson says. 
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Columbia University 

New York, New York 


Ursula Wolz reports that Teachers 
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Ladenburg, Thalmann & Co. Inc. 
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Tucker, Anthony & R. L. Day, Inc. 


Circle 425 on inquiry card. 


College is training teachers in Logo. 
Training in the field is taking place in 
New Jersey, New York's Westchester 
County, and New York City. 

Also a month-long Logo course at 
Teachers College provides a two- 
week introduction to the program- 
ming language followed by a two- 
week practicum with an experienced 
teacher of Logo. 

While Wolz believes that the use of 
Logo is an important part of educa- 
tion, she stresses that in order to be 
successful, teachers must have a good 
understanding of the developmental 
education concepts behind Logo. She 
believes it is equally important for 
teachers to have a strong working 
knowledge of Logo, noting that 
"teaching children Logo without real- 
ly knowing Logo yourself would be 
like trying to teach Shakespeare with- 
out having read the plays." 

The Teachers College Microcom- 
puter Resource Center and the 
Department of Communications and 
Computing together offer an intern- 
ship program for teachers. Teachers 
College also has Logo classes at its 
Center for the Gifted (classes are not 
restricted to the gifted). Wolz says 
one of the most exciting things about 
working with Logo is "seeing kids in 
their third or fourth session who have 
gone significantly beyond rudimen- 
tary Logo." She also enjoys seeing 
children sharing information and 
"working problems through as a 
group." Teachers College uses both 
TI-99/4s and Apples in teaching 
Logo. 


A Final Note 

Most of the people interviewed for 
this report did have one complaint 
about current Logo classes and proj- 
ects: a shortage of machines and 
machine time for children. Under the 
circumstances, it is remarkable that 
so many early users and teachers are 
so enthusiastic about Logo. When we 
look back a few years from now, we 
wil probably wonder how the 
pioneers in this field did so much with 
so little. 


For serious business microcomputing, 
only one operating system 
exactly fits. 


hether you're in business and do available, type ‘HELP’ and the command 
microcomputing, or in computing function titte—OASIS displays the 
and sell to business, you'll like OASIS" syntax and options available. 


Not a hobby or scientific system warmed- 
over for business use, 
OASIS is the only operating 
system designed from the 
ground up for business. 


And it's all in your language— not 
computerese, (OASIS 
exact business fit #5: 
user-friendliness.) 


‚кж = = а 4R— — AND, AND, AND... 
SERIOUS BUSINESS 


COMES IN ALL SIZES. Some of the best, most 


extensive documentation 

in the industry; a packed 
Application Software 
Directory; multi-level train- 
ing; direct telephone support; 
worldwide sales & service; 
options like CONTROL 
Relational Data Base 
Management System and 
MASTERPLAN Financial 
Modeling Package; OASIS 
has it all. (OAS/S exact 
business fits #6 through #12.) 


Whatever your business 
need, OASIS has the oper- 
ating system to match: 
8-bit or 16-, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
thats even truer now with 
new OASIS-16** (OASIS 
exact business fit #1: 
choice.) 


ANY SYSTEM IS ONLY 


Now you know why there's 
AS GOOD AS THE no reason to struggle trying 
to put a square peg in a 
PROGRAMS IT RUNS. SCIENCE BUSINESS round hole. For serious 


business microcomputing, 
tinere ıs one operating system that 
exactly fits: OASIS. Call or write us 
today for details. 


The acidtestforany business 
operating system is the application 
software available to run on it. There's 
plenty for OASIS —for nearly any job. 


And it's top quality, too, because our 
integrated tools are top quality —and 
there are more of them. Like a high-level 
BASIC Interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequential Files; a smart Print Spooler; 
Automatic Record Locking (OASIS 
exclusives!); plus COBOL & 'C' 
Languages. These tools are mandatory 
for high-quality business application 
program development—ask any 
developer. (OASIS exact business fit #2: 
hiah-qualitv application software.) 


sortware: LASIS System sorware com- 
pensates for differences. (OASIS exact 
business fit #3: portability.) 


ACCURATE DATA & A SECURE 
SYSTEM REDUCE BUSINESS RISKS. 


* For Z80. 
** For 8086, 68000, 48000, LSI-11, & others. 
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OASIS 


EN STRICTLY BUSINESS - 


PHASE ONE SYSTEMS, INC. 

7700 Edgewater Drive, Suite 830 

Oakland, CA 94621-3051 

Telephone 415/562-8085 TWX 910-366-7139 


I'm serious about my business— 

please send me: 

О OASIS-16 Manual, $75 

O OASIS Manual, $60 

CJ Free Application Software Directory 

and put me on your mailing list. 

(Add $3 tor shipping: California residents add salestax.) 


Data integrity—a challenge for any 
multi-user system—is insured by OASIS 
File & Automatic Record Locking. With 
it, normally all users can view a record 
at the same time. BUT, if the record is 
being updated by one user, other users 
are automatically denied access until 
the update is complete. That means 
data is always accurate and up-to-date. 
And it's still another OASIS exclusive. 


For system security, there's OASIS 
Logon, Password & Privilege Level. 
User Accounting keeps track of who used 
the system, when. (OASIS exact business 
fit #4: data integrity/system security.) 


OASIS is custom-fitted to manufac- 
turers' hardware so application software 
developed to run on one OASIS 
equipped machine can also run on 


A FRIENDLY SYSTEM IS 
GOOD BUSINESS. 


others—and is upwardly compatible — à Name 

from 8-bit OASIS Single-User to Multi- For user-friendliness, OASIS sets new 4 st (No Box#) 

User, on up to OASIS-16. This kind of standards. Example: the EXEC Job ad Slate Zip 
app" ^ d || yis Control Language is so smart it walks WOMEN E 

exclusive users through their applications— J Check enclosed О UPS COD 


J VISA Û Mastercharge 
Dard Na AE Exp. date 
Signature 


and around the operating system. 


With our ‘HELP’ feature, if you are 
unsure of the functions and options 


Device independence allows various 
printers and terminals to be used— 
with no modification to application 


Circle 328 on inquiry card. 


User's Column 


Semidisk, Software Tools, 
the BDOS Blues, Power, 


and LISPs 


A veteran computer user voices his opinions. 


First we had M-Drive, or Warp 
Drive, the Godbout/G & С En- 
gineering system that tricks your 
8085/8088 into thinking memory is a 
disk. Now we have Semidisk, which 
does the same thing and will work 
with any CP/M 2.2 system; unlike 
Godbout's M-Drive, Semidisk doesn't 
require a DMA (direct memory ac- 
cess) disk controller. 

Semidisk comes in big 
chunks—512K bytes is standard, with 
a full megabyte on special order—and 
works with the S-100 bus. The firm 
says it'll have Semidisk available for 
the TRS-80 Model II and the IBM Per- 
sonal Computer. I know Semidisk 
works with an S-100, either 8085 or 
Z80, because we have it running. We 
got it only yesterday; full report next 
month. So far it works fine and is 
comparable in speed to M-Drive. If 
you do a lot of programming with 
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Jerry Pournelle 
c/o BYTE Publications 
POB 372 
Hancock, NH 03449 


long compilations and assemblies, 
once you try either Semidisk or 
M-Drive you'll wonder how you ever 
lived without it. 


Software Tools is one 
of those books you 
can’t do without if 

you're serious about 

learning to program. 


Software Tools 

Not too long after Ezekial, my 
friend who happens to be a Z80 com- 
puter, came to live here at Chaos 
Manor, my (alas, late) mad friend 
Mac Lean brought me a book: Soft- 
ware Tools by Brian W. Kernighan 
and P. J. Plauger. Those were the 
days when I insisted I was monumen- 
tally uninterested in learning to be a 


programmer. “I only want to use the 
machines," I insisted. “I don't care 
how programs work.” 

“You'll want to learn," Mac Lean 
said. "So here's a painless way to get 
started. Read it. Hell, you know one 
of the authors." 

It happened that I already admired 
Bill Plauger's work as a science fiction 
writer. Even so, I was reluctant to get 
started. Wisely, Mac Lean insist- 
ed—one of the many great favors he 
did for me and one of the countless 
reasons I'll continue to miss him for a 
long time. 

(My wife says not to worry: sure as 
anything, some night I'll fall asleep at 
the keyboard, and in the morning, 
there'll be a disk file with a long 
diatribe on some totally unexpected 
subject, complete with telltale mad 
similes and the like. I can hardly 
wait.) 


NEECO 


С: Commodore Computer 


VIC 20 Personal Computer $ 299.95 

VIC 1515 Graphic Printer .. $ 395.00 

CBM 4016 с . $ 995.00 

CBM 4032 $1295.00 

CBM 8032 $1495.00 

CBM SuperPet 9000 $1995.00 

CBM 8050 Dual Disk Drive $1795 00 

CBM 4040 Dual Disk Drive. .. $1295.00 

CBM 2031 Single Disk Drive $ 695.00 

CBM 4022 Tractor Printer. . $ 795.00 

CBM 8010 IEEE Modem $ 279.00 

CBM Datasette $ 7495 Professional Software/ic: CBM Computers 

CBM-IEEE Interface Cabie .$ 3995 WordPro!™ — a Family of CBM Word Processing Programs 

IEEE-IEEE Interface Cable. $ 4995 WordPro 2 Plus $ 199.95 
WordPro 3 Plus. .$ 295.00 
WordPro 4 Plus $ 450.00 
WordPro 5 Plus(for CBM 8096) $ 450.00 
The Administrator (DataBase for CBM). . $ 650.00 | 
Power! M(Programmier’s Utility ROM) .$ 89.95 
InfoPro!M (Data Basc for CBM). $ 295.00 


ү А. Atari 


"Atari 400 16K $ 39900 
Atari 800 16K (incl. BASIC 
cartridge) $ 899.00 
Atari 410 CMD Mupet 
Amdek Monitors Recorder $ 99.95 р 
| Disk MC-800A Mupet Controller. $ 995.00 
Video 100G $ 179.00 | мап шы» (Multi-User Controller for CBM Comput 
Drive. . ‚.$ 599.95 sore puters) 
Video 300G . $ 200.00 жи би NB CM-100 Channel Module $ 250.00 
Color1 $ 449.00 | Printer Module. $ 350.00 
Color 2 . $ 999.00 Printer $ 299.95 
Qume 
Sprint9/45 ..... $2495.00 
- Tractor Option. $ 210.00 


Epson Printers 


MX-70. . 

МХ-80 w/Graphtrax 

MX-80 FT 

MX-100 FT, 

INTERFACE CARDS 

8141 RS-232 Interface Board 

8145 RS-232 Interface Board 
w/2K Buffer 

8151 RS-232 Interface Board 
w/X/ON-X/OFF 

8161 IEEE Interface Board 


Diablo 630 Printer 


Diablo 630. 
Tractor Option 


$2710.00 
. $ 350.00 


NEC Spinwriter Printer 


8131 Apple Interface Card 
8232 Apple Interface Cable 
8220 TRS-80 Cable. 


NEC 7730 
МЕС 7710 


NEC 7720, 
NEC 3510. 


. $3085.00 
$3085.00 
$3610.00 

. $2290.00 


$1895.00 


NEC 3500RD Р 
Tractor Feed Options are available 


*WordPro, POWER, & InfoPro are registered 
trademarks of Professional Software Inc. 
CALL FOR OUR 70 PAGE CATALOG FOR COMPLETE PRODUCT LINE AND PRICE LISTINGS. 

WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR 


"IN STOCK" CONDITIONS. 


MON-FRI 9:00 - 5:30 E.S.T. 


=a 
2 VISA 
N 


MASTERCARD *UISA 


NEECO 


679 Highland Ave. 
Needham, MA 02194 


(617) 449-1760 


TELEX: 951021 


N 
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Software Tools is one of those 
books you can't do without if you're 
serious about learning to program. 
As Kernighan and Plauger say many 
times, you learn to write good pro- 
grams by reading and studying good 
programs; and they show you a book 
full of them. The original edition of 
the book presents RATFOR (rational 
FORTRAN), an attempt to make a 
good language out of FORTRAN by 
adding conditional statements such as 
UNTIL, WHILE, CASE, and other re- 
quirements of structured programs. 
Way back in the book, they also give 
you a RATFOR precompiler that 
takes programs using the RATFOR 


conventions and turns them into 
reasonable FORTRAN. 

The book is full of illustrative pro- 
grams, and most of them are quite 
useful. The programs fit together into 
a set of "software tools," mostly for 
text processing, but also include a 
macro instruction expander and other 
items useful for programmers. Ker- 
nighan and Plauger's text editor is a 
bit out of date, but there's a lot in 
there that I thirsted for the instant I 
began to read the book. 

There's a problem, though. Al- 
though I learned a bit about FOR- 
TRAN in the old days (1960s) and 
have Microsoft FORTRAN for my 


Z80, FORTRAN isn't really a very 
good language for microcomputers. 
Its string-handling capabilities are 
ghastly. There's no BEGIN. . .END 
construct to let you do several things 
following IF. . . THEN. The dreaded 
FORMAT statement doesn’t make 
sense for today's input/output (I/O), 
and FORTRAN was really designed 
to work with 80-column lines, prefer- 
ably from cards (so was Pascal; more 
on that later). The structure of FOR- 
TRAN, even with RATFOR, doesn't 
really encourage writing readable 
programs. It seemed to me that FOR- 
TRAN was a language whose time 
had passed, and I wasn't willing to in- 
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will be gone from the earth 
forever... the victim, first, 
of predator elimination pro- 


But we dont have to bid fare- 
well to the Florida panther. 
National Wildlife Federation 
. * has awarded a grant to researchers 
“a ‘to study the panther and its future . . . 
and to draw up a plan for saving it. T hat's 
just one small example of how the National Wildlife 
Federation is wórking to save endangered species 
from extinction. You can be a part of the effort. «AV 
Join the National Wildlife Federation, Department ES 
108, 1412 16th Street, NW, Washington, DC 20036. Wë 


No one knows how many 
Florida panthers are still 
alive. Perhaps fewer than 
100. If these mountain 
lions die, another creature 


grams, and more recentiy, 
of ever-shrinking habitat. 


SPECIAL SALE!! 


MOST ECONOMICAL SOURCE TO BUY FLOPPY DRIVES — FROM ONE OF THE 
LARGEST DEALERS IN THE WORLD! NOW YOU CAN BUY TANDON, QUME, TEAC, 
SHUGART, MPI, SIEMENS, REMEX, YANKEE, APPLE, EPSON, DEC, CDC, CIPHER, 

NEC, TALLY, ALTOS, ATARI, DATAPRODUCTS, IBM AND MORE... 


. . . AT LOW COST!! 


IMMEDIATE SHIPPING!! 


Add- on Drive for Apple II, 100% compatible 
(runs 3.2 & 3.3 DOS). Includes cable/cabinet ... $339.00 


5MB Tandon Winchester (TM602) & Controller/Cables/Software to run 


DOS 3.3 for Apple ll Computer ........... 
Same system with 10MB Tandon Winchester 


“ОЛОРГО ООО ТТК ГУ ГОТ С ТГ $1795.00 
Peete ere were О Л СУ ТК ЕСТ С 1995.00 


IBM MEMORIES - 100% IBM Compatible Memories 


64K $269.00 


QUME DISK DRIVES 

DT-5 5%” double sided, dual density drive, ANSI com- 

patible, 500КВ unformatted capacity, 48 TPi, 35 or 40 
cylinders, 70 or BO.WACKS: а key rw t he n $279.00 
DT-8 8" double sided, dual density, IBM compatible, 
1.2MB/disk capacity (IBM format), 48 TP], 


128K $499.00 192K $599.00 


77 cylinders, 154 traCkS ............................. 479.00 
SHUGART 

ЅА400 5%” single/dual density, 250KB capacity, 48 

TPI, 40 tracks, 1 head, 10 sectors/track ............... 215.00 
5А450 5%" single/dual density, 500KB capacity, 48 

TPI, 40 tracks, 2 heads .............................. 269.00 
SA800/801 8" single/dual density, 800KB capacity, 48 

TP1, 77 tracks, 1 R/W head, 32/16/8 sectors/track ..... 379.00 


$A850/851 B" double sided, dual density floppy drive, 1.6 


MB capacity, 48 TPI, 154 tracks, 32 sectors/track ..... 535.00 
TEAC 

FD50A Single sided, 5%" floppy disk ................. 199.00 
FD50B Doubie sided, 5%" double density, floppy disk . 299.00 
FD50E 80 tracks, 96 TPI, 5%” floppy drive ............ 299.00 


FD50F 160 tracks, 96 TPI, 5%” double sided, floppy drive 399.00 


256K 699.00 512K 1299.00 


TANDON DISK DRIVES 

TM100-1* 5%" single sided, 250KB unformatted capacity, 

48 TPI, 40 trackS ....................›..-....аә.-.,... 215.00 
TM100-2* 5'A” double sided, Northstar/Cromenco/TRS- 

80 compatible, 500KB unformatted capacity, 48 TPI, 


Immediate Delivery 


SO WACKS cc o 279.00 
TM100-3* 5'" single sided, 500KB unformatted 
capacity, 96/100 TPI, 80 tracks ......... аага tal. sce Se 


TM100-4* 514" double sided, Zenith/Heath/etc. 
compatible, 100KB unformatted capacity, 


96/100 TPI, 160 tracks luas eter eee eds Ra ER s 399.00 
TM848-1 Thinline 8" drive, single sided, 8MB un- 

formatted capacity, 48 TPI, 77 tracks ................. 499.00 
TM848-2 Thinline 8” drive, double sided, 1.6MB un- 

formatted capacity, 48 TPI, 154 tracks ................ 549.00 


TM602 5MB Winchester drive, 6.4MB unformatted 

capacity, 254 TPI, 153 cylinders, 612 tracks, 2 platters, 

4 recording heads, 3600 RPM ....................... 1025.00 
TM603 10MB Winchester drive, 9.5MB unformatted 

capacity, 254 TPI, 153 cylinders, 918 tracks, 

3 platters. 6 heads „ооо + Us Resim bunten aed R 1170.00 


*Disk Drives for IBM PC. 


SPECIAL on S-100 Bus computer — YANKEE 800 S-100 Bus, Z-80 microprocessor, 


4MHz crystal, complete turnkey computer 


Se ERS Cp ГГ СОК СОТ С $2999.00 


PDS-2300 16 bit computer, faster than any 16 bit machine, LSI 11/23 with CPU board 
256KB memory, CRT terminal, DLV11-J board, power supply, two (2) 


8" floppy drives with cabinet, complete turnkey system ....................... 8900.00 
PDS-300 LSI 11/23 memory, 256KB dual wide board ............................. 850.00 
PDS-400 РОР 11 memory, 256KB dual wide board ............................... 850.00 


ALL FLOPPY DRIVES & DEC MEMORIES REPAIRED AT LOW COST... 
. . . AND QUICK TURNAROUND 


FRANCHISE INQUIRIES WELCOME 


рост 


PERSONAL COMPUTERS 
2630-H Walnut Ave. 
Tustin, CA 92680 


Circle 337 on inquiry card. 


Prices subject to change without notice. 


TOLL-FREE TELEPHONE NUMBERS 
Outside California: 


(800) 854-8428 


Inside California: 
(714) 730-7207 
(408) 257-8413 
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vest a lot of time in getting it running 
properly on Ezekial. 

Neither was Mac Lean, and thus I 
read Kernighan and Plauger but 
never actually ran their programs. 
When the CP/M Users’ Group put 
out the tools found in the book on 
one of the Group’s disks, we made an 
abortive attempt to get FORTRAN 
running because this was, after all, 
back in the dark ages when there 
weren't many modern languages for 
microcomputers. You couldn't get C, 
and the only Pascal was the old ver- 
sion of UCSD (my son Alex, who's a 
senior there, pronounces that "Scud") 


Pascal. There was no LISP, Wordstar 
didn't exist, and a microcomputer 
version of PL/I was only a gleam in 
Digital Research's eye. There wasn't 
even an affordable FORTH. As I said, 
the dark ages. So we seriously con- 
sidered RATFOR as the language to 
learn; but we had trouble hooking it 
into CP/M, and about then we 
became enamoured of Pascal, there 
being promised a number of micro- 
computer versions "real soon now." 
Thus, although I did try to get RAT- 
FOR going a couple of times, nothing 
useful came of it. 

That disturbed me because the idea 


‚ * ж FEATURING 8 and 16 ВІТ S-100 SYSTEMS x x ж 


WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT- 
WARE FOR ALL SYSTEMS. EACH SYSTEM IS COMPLETELY TESTED, INTEGRAT- 
ED AND READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR 
& CONFIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE WELCOME 
YOUR REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. 


GRAPHICS SYSTEM: Architects • Designers e Engineers e Create & store own 
designs.Create arrays. Zoom, windows. Completely interactive. Easy to edit. Powerful 
and fast. Package includes software + MicroAngelo Graphics Subsystem + M9900 

16 bit, S-100 w/dual 8" floppies, + HI PAD Digitizer + Plotter ............ $10,200. 


‘ii SCBAVIDOSS FS SMEAMO 'Q WHO 
АЭМ! $24YV120898 Y ENIMO O инаг 


CROMEMCO: New dual processor 68000/Z80 systems w/256K-512K memory. 


SYSTEM CS3D5E: Dual processor, 512K RAM, two 8" floppies.............. $8,495. 
SYSTEM CS3HDSE: w/one 8" floppy, one 5MB hard disk..... vU xdi dus $10,620. 
System I, П, & Ш can be easily upgraded to 68000. 


NEW SYSTEMS FROM IMS 2 yr. warranty orr boards! SX systems w/8" or 54” drives, 
optional 10, 20 or 40MB Winchesters, built-in tape back-up, multi-user capability 
(TURBODOS or MP/M). Z-80, S-100 bus. On site service for NY tri-state area. 


TURBODOS: Spectacularly FAST CP/M? Compatible Multi-user Operating System. 
Cuts link/edit time in half. Z80 Code interrupt driven. Up to 6X faster than CP/M; up 
to 3596 increased disk capacity. For IMS & CCS systems. 


CALIFORNIA COMPUTER SYSTEMS 2210A High quality, low price. Z80 CPU, 
1 serial port, disk controller w/CP/M 2.2 64K RAM ............,,......... 
Add our Max Box w/dual Shugarts and IMS I/O w/2 serial, 1 parallel. 


C NHO ‘IMI GAAVISOCELY GHamo сс мног 


LOMAS DATA 8086 SYSTEM: Complete Lomas card set in TEI 12 slot mainframe, 
86-DOS, dual Shugart 801s, Televideo 912, assembled & tested ...... $4,599. Options: 
BOSZ ia i Raw ee wees wees add $600; 8089..,.......,............ .ааа $100. 


SELVIVOCCCY БИВАО O WMOr| “SMI SBLVIDOCSEY SMBAO "GO HOF 


SEATTLE 8086 SYSTEMS Featuring 86-DOS, the IBM PC Operating System. 
System I: 8MHZ CPU set w/1 serial, 1 parallel 1/O (additional 1/O option) 64KB 16 bit 
Static RAM, Tarbell DD controller, TE] 22 slot mainframe w/constant voltage 
transformer .......... $2,695 System II: with 128K StaticRAM .......... 
Interfaced to dual Shugarts 801 ........ $1,275. or dual QUMEDT-8 ........ $1,680. 


GODBOUT: New CPU 86/87 includes Intel 80130 operating system firmware w/iRMX 
Kernel. Complete GODBOUT line at discount prices. 


IJMO О |MHOF ‘INI SELVID2OSEV $£NM3AO 


MAX BOX DISK DRIVE SUBSYSTEM mfg by John D. Owens Assoc. Dual drive 
cabinet w/regulated power supply, fan, complete internal cabling. Will hold Shugarts, 
Qumes, Tandons and/or 8" Winchester, horizontally mounted. Excellent design and 
engineering. 17; x 5 x 22. Attractive buff color. 

W/2Shugart801 ....... $1,275 W/2QUME DT-8 dblesided drives .......51,680. 


“б! S34VI2088S V $MAAMO O NMMOf Эмі 


“Mt S21vYI2OS$SV € 


Write or call for free catalogue 


Prices subject to change without notice 


JOHN D. OWENS Associates, Inc. 


12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 


346 = August 1982 © BYTE Publications Inc 


of “software tools” is a very good 
one. If you take a number of tasks, 
such as finding text patterns in files or 
archiving files, and build programs to 
accomplish these tasks in modular 
blocks, not only do you have useful 
programs, but you also have a 
number of procedures, subroutines, 
and functions you can lift out and put 
into other programs. You can incor- 
porate the code into the source or 
keep the "tools" compiled in 
relocatable machine language for 
linking in. That way you don’t have 
to reinvent the wheel every month or 
SO. 

It all sounded great, especially back 
then when I had more time just to 
play around. Every now and then I'd 
read Software Tools with a sigh of 
regret that I'd never got the tools run- 
ning. 

That's all changed now. 

Now Unicorn Systems has formed 
a Software Tools Users’ Group and, 
more to the point, will sell you the 
whole box of tools carefully rigged to 
run with CP/M. The firm also fur- 
nishes a lot of documents, including a 
tutorial. 

Unicorn Systems has even put a 
Unix-like shell around CP/M. For ex- 
ample, if you want to use the FIND 
tool to scan the file SYSTEM.TXT for 
all instances of the word LOBO, you 


type: 
FIND « SYSTEM.TXT LOBO 


and all lines in the file SYSTEM.TXT 
containing the word LOBO will ap- 
pear on the console. Note the «, 
which indicates input source. If you 
typed: 


FIND < SYSTEM.TXT LOBO 
»FOO.DAT 


then the program would create file 
FOO.DAT and put the output into it. 
Very convenient, and there's a whole 
raft of Unix-like extensions and 
features built into the shell. It would 
take most of the column to describe 
them all. 

In addition to the tools and the 
shell that make CP/M friendlier, you 
get a spellingprogram and, of course, 
RATFOR, including the source code, 


which is written in RATFOR. With 
the Unicorn package and a FOR- 
TRAN compiler, you could write a 
lot of awfully useful programs. 

The Unicorn package is a class act: 
a thick loose-leaf binder full of fairly 
well organized information and 2 
plastic boxes that contain 15, count 
them, 15 disks of software tools and 
sources. Incidentally, the system will 
not run on CP/M 1.4; you must be 
using 2.0 or a later version. 

A few years ago ld have been 
slavering for a chance at something 
like this. So, when at the West Coast 
Computer Faire, Deborah Sherrer, 
the principal author of most of this, 
gave me the choice of carrying the 
package home on an airplane or hav- 
ing it mailed to me, I chose to carry it, 
bulky as it all was, rather than chance 
losing it. But, alas, the excitement 
turned out to be residual; when I got 
home, I didn't do much with it and 
haven't yet. 

And that’s sad. Unicorn Systems 
has gone to a lot of work to produce 
something useful, well packaged, well 
documented, and bug free, and to try 
to write it up so that beginners can 
understand it. It succeeded too. Com- 
panies like it ought to get all the en- 
couragement this profession can give 
them, and I hope it sells a lot of its 
packages. Lord knows Unicorn Sys- 
tems is charging no more than a fair 
price. But. ... 

The problem is that I still think 
both RATFOR and FORTRAN are 
languages whose time has passed, 
especially for microcomputers. Thus, 
while the Unicorn package plus Ker- 
nighan and Plauger are terrific for 
teaching RATFOR, I can't recom- 
mend spending much time learning it. 
It's outdated. 

And so, I fear, are most of the soft- 
ware tools. The Kernighan and 
Plauger editor beats the daylights out 
of CP/M's ED, but then what 
doesn't? ED is only a little better than 
a Selectric II typewriter. The Soft- 
ware Tools editor was great in its 
day, but it's line-oriented, not full 
screen, and anyone who's using a 
line-oriented editor in this day and 
age probably chases down geese to 
get the makings for fountain pens. 
Some of the other tools, like FIND, 


are useful; but ye gods, FIND.COM 
is a 29K-byte file, and it doesn't run 
very fast, either. Ditto for most of the 
other tools: too big, too cumbersome, 
too slow—and written in the wrong 
language. 

If you really want to use Unicorn's 
Software Tools—and they are indeed 
useful foundations to build on—then 
you probably want them in a lan- 
guage you speak, not in FORTRAN. 


Software Tools in Pascal 
Which brings me to a mild conflict 
of interest, so I want to make sure 
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you all understand a possible bias on 
my part. 

In my judgment, Unicorn has done 
a great job, and I really encourage it. 
But if you want the Software Tools, 
my recommendation is that you build 
your own set in Pascal or C. Ker- 
nighan and Plauger have put out 
Software Tools in Pascal, a book 
functionally identical to the original 
(all the old programs are in it, except, 
of course, the RATFOR compiler). 
My son Alex has put together a disk 
of the first couple of chapters' worth 
of the programs together with the 
primitives and inclusion files needed 
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to get the Tools running under either 
Sorcim’s Pascal M or Digital 
Research's Pascal/MT +. He's added 
the introductory programs from Peter 
Grogono’s book Programming in 
Pascal (Addison-Wesley, rev. ed., 
1980), and then he and Barry Work- 
man ganged up to induce me to add 
my own comments. The result, called 
the Pascal Introduction Package, isn't 
anywhere near as complete as what 
Unicorn Systems furnishes. If you 
want all the Software Tools to run in 
Pascal, you'll have to type in a num- 
ber of them yourself; but that's the 
way I recommend you go, because 
with the Workman package you learn 
a language you can build your own 
tools with. 

However, Unicorn does give you a 
nifty CP/M shell you can use to get 
the feel of Unix, and of course, there 
are all the tools and some interesting 
extensions already compiled and 
ready for use. If you do plan to use 
FORTRAN in the future, the Unicorn 
deal is the best bargain in town. 


The Hollerith Card Blues 

A while back I mentioned that 
FORTRAN expects its input from 
80-column cards. If you use Unicorn 
Systems’ package of Software Tools 
on text files created by WRITE, 
Wordstar, or Magic Wand, then what 
the Tools think is a line can cause 
some pretty strange results. Alas, it’s 
true for many other languages. We 
will regret the legacy of the Hollerith 
card for a very long time. 

Take Pascal as an example. ISO 
(International Standards Organiza- 
tion) Pascal has no strings at all. Most 
implementations put in strings as an 
extension, but they do it in a way that 
cripples the language. Pascal M and 
Pascal/MT+ follow the UCSD 
Pascal system in which the longest 
string possible is 255 characters. 
There's nothing you can do about it 
because these Pascal implementations 
store the string length as a single byte 
put in front of the string. The input 
situation is even worse: microcom- 
puter versions of Pascal can't grab 
lines longer than 255 characters, and, 
indeed, the implementations I'm 
familiar with truncate line inputs to 


80-character lines unless you explicit- 
ly tell them differently. 

None of this is a problem for text 
processing if you're using a line- 
oriented editor with each line 80 char- 
acters long terminated by a NEW- 
LINE (which in ASCII is also a prob- 
lem because that's two characters not 
one, but we'll leave that for another 
time). Suppose, however, you want a 
modern full-screen editor, one which 
leaves the line lengths variable and 
marks only the ends of paragraphs. 
For example, one like WRITE, the 
editor I use. What now? 

Well, of course you can get around 
that, and Alex shows how in his 
Pascal Introduction Package. He 
gives you two ways. Neither is very 
elegant, but we don't know any 
elegant methods. One way is to get 
your input one character at a time, 
which works fine but slows things 
down a lot. The other is through a 
small machine-language program that 
"standardizes" your text files by mak- 
ing a copy with paragraphs broken 
up into lines of 80 characters or less, 
using different characters to mark the 
(artificial) line endings from those 
used to mark paragraph endings. This 
grabs WRITE, Electric Pencil, and 
Magic Wand files and runs about as 
fast as CP/M's PIP. The various 
Pascal tools run much faster on files 
passed through this filter because the 
programs can now get their input by 
“lines.” 

Or you can shelve it all and learn 
C, or even Digital Research's CB-80 
(the compiling version of CBASIC). 
We've done a few preliminary com- 
parisons of CB-80 and Pascal, and 
they're closer than I expected on both 
speed and final program code size. 
We're doing some experiments on 
that, and we'll have the results in a 
few weeks. 

One reason Alex didn’t try CB-80 
sooner was that CB-80 had a ghastly 
license agreement that required you 
to pay $2000 a year upfront before 
you could sell programs compiled 
with the language; but the company 
dropped that some time ago. 

CB-80 has some terrific advantages 
for text processing: it can read a 
“line” of up to 31,000 characters in 
length, yet you don't have to dedicate 
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The System 83/ provides the ulti- 
mate link between UNIX and the 
68000 microprocessor on the IEEE 
696/S-100 bus. The resulting blend 
is a multi-user, multi-tasking com- 
puter with incredible power and 
versatility. 


THE SOFT POWER OF UNIX 

The UNIX operating system is versa- 
tile, simple and productive. Its built- 
in file system of highly uniformed 
sets and subsets of directories are 
arranged in a hierarchical tree-like 
structure. The Berkeley c-shell has 
been added to enhance communi- 
cation between you and the operat- 
ing system. A unique record lock- 
out system has been implemented 
to prevent more than one user from 
accessing the same record in a multi- 
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OEM and Dealer pricing 
is available. 


user / multi-tasking environment. 
Now, with the 68000's 32-bitinternal 
architecture, Unix becomes state of 
the art on the DUAL System 83/. 


THE HARDWARE 
An On-Board Memory Management 
Unit and a scatter-loading technique 
are used to allow efficient process- 
ing for multiple users performing 
multiple tasks. An interrupt-driven 
DMA disk controller speeds the sys- 
tem's throughput with up to 80MB's 
of Winchester storage. An intelligent 
interrupt-driven |/O controller (with 
a 256 Byte FIFO buffer on input, and 
a DMA channel on output) takes 
the strain off the CPU for 1/ O, and 
eliminates any danger of lost 
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characters. The 20-slot bus allows 
for expansion; • up to 3.3 MB's of 
directly addressable RAM e Multiple 
SIO4-DMA boards add four users 
per slot e Other S-100 peripheral 
cards may be added for system 
flexibility. 

DUAL DELIVERS 

The Dual System 83/ hardware has 
been designed from the ground up 
with the Bell UNIX operating system 
in mind. The System 83/ is no engi- 
neering pipe-dream; we've been 
shipping the power package since 
February 1982. So, if you've been 
looking for the missing link be- 
tween UNIX and the 68000, search 
no further. For technical infor- 
mation, or a quotation, please call 
Or write to: 


system reliability / system integrity 


*UNIX is a trademark oí Bell Laboratories and is 
supported on the Dual System 83 by UNISOFT. 


Sales representatives in 
most metropolitan areas. 
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О to 60 without shifting 


Alpha Micro introduces its 68000- 
based line of systems. 

A line that provides a growth path 
from a one-terminal system to a sys- 
tem that supports over 60 terminals. 

And it's growth that doesn't sacrifice 
your software investment because 
software developed for our one-user 
system can run on our 60-user system. 


The AM-IOOO. A IO MB, multi-user 
system that fits on a desk. 

Alpha Micro's 68000-based product 
line begins with the AM-1000. À desk- 
top business system that supports two 
users and a printer, offers 10 MB of 
storage, and provides 128 KB of mem- 
ory. Ànd with its 32-bit capability, the 
AM-1000 offers you the kind of per- 
formance not available from 8- and 
l6-bit systems. In other words, it out- 
performs most of the currently avail- 
able small business systems. 

The price? Under $10,000. 


From micro to mini to mainframe 
with one product line. 

Alpha Micro 68000-based com- 
puters move from the micro through 
the mini and even the mainframe 
categories. You can go from a one- 
user system with 128 KB of memory 
and 10 MB of disk storage to a 60-user 
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ALPHA MICRO 68000-BASED SERIES OF SYSTEMS 


MODELS STO OPERATING 
DISK STORAGE Mt SERIAL I/O SOFTWARE SYSTEM 
1. AM-1000F 1 6MB 40MB I28KB — 256KBH 3 3 A AMOS" 
(dual lloppy) 
2. AM-1000 W 10MB 40MB 128KB 256KB AMOS" 
(winchester, 
choice ol floppy 
or VCR backup) 
3. AM-1042 32MB 2 4GB AMOS 
(wnchester) 
4. AM-1062 60MB 2.4GB AMOS" 


(winchester) 


A AlphaBASIC* AlphaPASCAL** AlphaLISP"* AMOS 
Macro-assembler, Word Processing, 150 subroutines, 
utilities and diagnostics 


"Available “йн quarter, E82. 


system with 3 MB of memory and 
2.4 gigabytes of disk storage. 

A product line that starts so small 
and grows so large simplifies program- 
ming and technical support efforts. 


Н your business needs a computer, 

you need Alpha Micro. 

The Alpha Micro 68000-based 

line is the latest, most competitive 

technology. 

e Performance — The Alpha Micro 
68000-based product line has the 
speed and versatility of the very 
latest and most powerful micro- 
processor chip. 

e Software — The Alpha Micro Operat- 
ing System... AMOS...is standard 
throughout the product line. That 
means software developed for the 
smallest system can run on the 
largest system. And AMOS is power- 
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| К makes sense to find out more about the 68000- 
| based line from Alpha Micro. Call Alpha Micro 

| at (800) 854-8406. In California, call collect (714) 
| 641-0386. Or fill out and send us the coupon. 


O Send the name of my nearest Alpha Micro Dealer. 
| O fm interested in becoming an Alpha Micro Dealer. 


| Name 
| Tile... Phone 
| Organization 
Address 
City. State. Zip 


ind out more about Alpha Micro. 


B Programming languages FORTRAN and COBOL, 
in addition to over 100 AlphaBASIC* turnkey applica- 
tions are available from third-party sources. 


ful. It's multi-user, multi-tasking and 
timesharing. Its device indepen- 
dence allows virtually any standard 
terminal or printer to be easily inte- 
grated into any Alpha Micro system. 
You choose the exact configuration 
that meets your needs and your 
budget. 

Finally, AMOS is proven and field- 
tested, running on over 7000 Alpha 
Micro systems installed since 1977. 

e Service — International service and 
support. 

* Cost — Forall these reasons and more, 
Alpha Micro products offer you an 


outstanding price/performance ratio. 


alpha micro 


17881 Sky Park North, Irvine, CA 92713 
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Delphic Systems has merged 
its 280 BASIC with FairCom's 
MICRO B+™ to produce 
BASIC B+™, ће first all pur- 
pose interpreter featuring a 
B-TREE file structure im- 
plemented using NEW com- 
mands. No more messy CALLs 
or difficult assembly language in- 
terfacing! Instead, use the 
following BASIC B + ™ functions 
to manage an index without ever 
reorganizing the file: 

BOPEN BCLOSE 

KILLB FINDB GETB 

NEXB PREVE STATS 
In addition, BASIC B+™ was 
written using Z80 code in order 
to minimize size and enhance 
speed performance. 


Features & Requirements 

€ Search a 10,000 entry index in 
one second 
No index reorganization needed 
Uses fast and compact Z80 code 
CP/M* 
12 Digit precision 
Program Chaining 
Read only file protection 
Sequential and random files 


NEWB 


BASIC B+" 


with documentation 


$325.00 


Delphic Systems 
2260 Compton Avenue 
St. Louis, MO 63104 
314/773-6753 
Coming Next 
INVENTORY В + ТМ 


VISA MasterCard 
MICRO B+TM is a Trademark of FairCom 
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an enormous buffer to do that. CB-80 
takes care of that dynamically, so 
that all you must have is enough free 
memory to put the string in. The pro- 
gram then grabs everything up to and 
including the carriage return and ig- 
nores the linefeed character at the 
end. Now that the licensing of CB-80 
is rational, I predict a rash of text- 
processing programs using it. 

I showed this column to Tony 
Pietsch, and he got another brain- 
storm: a way to overlay WRITE so 
that it will put out text in any format 
you like, including lines of 64 or 80 
characters terminated by a cr-lf (car- 
riage return-linefeed) pair. I wouldn't 
be surprised to have that in a couple 
of weeks; when Tony gets to work- 
ing, he works hard. 


Good Stuff at Low Cost 

The idea of software tools has wide 
appeal, and I presume that the Ker- 
nighan and Plauger book was respon- 
sible for Walt Bilofsky's naming his 
company The Software Toolworks. 
From the address I know that he's a 
neighbor, but in fact I never met him 
until the West Coast Computer Faire. 

Bilofsky began by filling a much- 
needed niche as supplier of programs 
to the Heath market (he later con- 
verted them to CP/M), and it 
shows: many of his programs run 
best with a Z-19 terminal, and some, 
like his graphics package, won't run 
without one. (Lately, though, he’s 
gotten heavily into programs for the 
Osborne 1.) 

Bilofsky sells a wide range of pro- 
grams, all at low cost (generally 
under $50). All the ones I've tried are 
excellent. His Ed-a-Sketch for the 
Z-19 (and the Osborne 1), for exam- 
ple, will let you draw and save all 
kinds of fancy stuff. His PIE full- 
screen editor (also only for the Z-19 
terminal), while no Magic Wand or 
WRITE, is certainly more than worth 
the $29.95 he charges. I haven't tried 
his spelling checker ($49.95 with 
50,000-word dictionary equivalent; it 
runs on the Osborne 1), but if it 
works as well as his other software 
does, it has to be a bargain. 

He'll also sell you Eliza, that rather 
stupid psychiatrist program, for 
$24.95 (CP/M or Osborne). You'll 


get tired of Eliza pretty quickly, but it 
is a nice thing to have next time some- 
one asks you to demonstrate your 
computer at a party. 

There are also games (including 
Mychess for the Osborne), a LISP in- 
terpreter, a C compiler, and more to 
the point of this column, languages, 
including RATFOR for Microsoft 
FORTRAN (keyed to the Software 
Tools book). I somewhat prefer 
Zolman's BDS C (B. D. Software C), 
if for no other reasons than the exten- 
sive documentation and library 
utilities that come with the BDS 
package. But the Software Toolworks 
program compiles to 8080 assembly 
language, meaning that you can get in 
and hand-optimize important loops if 
you need to. It's fast, and I may well 
end up writing some operating 
utilities in it. 

Things have been a bit hectic here 
at Chaos Manor, so we haven't had a 
chance to try all of Bilofsky's pro- 
grams; but we've tested several, and 
all work as advertised. I strongly 
recommend his philosophy and ap- 
proach. By all means get his catalog; 
for sound programs at very reason- 
able costs, Software Toolworks is 
hard to beat. 


One Strange Bug 

I can't think of anywhere else to 
put this, If you don't use CBASIC, 
you can skip this section. 

l've written my Journal program in 
CBASIC. It compiles fine on Ezekial, 
who runs CP/M 1.4 at 2 MHz. But 
when I tried to compile the exact 
same program on the Godbout 
8085/8088 (running at 6 MHz), I got 
the goofiest errors you have ever 
seen. Things like "BDOS ERROR ON 
X: Bad Sector," and no, the "X" is not 
a misprint. And sometimes the com- 
piler would just keep running: it 
would reach the end of the program 
and start right over again. Transfer 
the disk down to Zeke and no prob- 
lems; put it in the Godbout and get 
nutty error messages or infinite loops. 

Eventually I solved the problem. 
First, on a Godbout 8085 running 
CP/M 2.2x at 6 MHz, the END state- 
ment to terminate a CBASIC pro- 
gram is not optional. Always include 
it; it helps the compiler find the end. 
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RS232 SERIAL 


.»» What’s the catch? 


Take a good look. This is the face of 
things to come. On one board in one siot, 
you get 192k of additional memory and a 
serial printer port. If you look close you 
will see the board has room to expand to 
256k. You can even add another parallel 
port. And if that is not enough, by the 
time you read this we will have added 
another useful option — areal time clock. 


IBM DIDN’T MAKE IT SIMPLE 


Well that’s good, because simple 
usually means limitations, and so far we 
have not found a lot of limitations. It is 
hard to pick IBM cards when you have 
only five slots. Now lets see. If you want 
graphics and color you buy one board. 
And if you want a printer port you buy 
another. Or you buy a monitor adapter 
and you get a printer port on the same 
board. When you want to add serial com- 
munication it’s another board. Add some 
memory at 64k per board. Wait a minute. 
Thats two plus one, plus one, plus one 
more, minus one if you don't want 
graphics — HELP!! Your PC is now: a 
mass of boards and you still want to do 
more. Not only that, but you now have 
spent so much money on boards you 
may have to compromise somewhere 
else in your system. 


A QUICK SURVEY 


We decided the answer was a board 
that could.do several jobs and use a 
single slot. First we called IBM to find 
out what kinds of boards and accessor- 
ies are sold in what percentages. Wrong 
question. You would have thought we 
had asked what was on the missing 18 
minutes of the Watergate tapes, because 
that's what we got — a long silent pause. 
The official answer was "that informa- 
tion is not available to non-IBM people." 
So we started calling dealers and asking 
them. Turns out that about 85% of the 
systems they sell have the monitor board 
with the printer port. The next most pop- 
ular item is the asynchronous serial 
board, and, then memory. Almost all of 
the salesmen we talked to tried to tell us 
we didn't want IBM 64k memory boards, 
and they would be happy to sell any num- 
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ber of aftermarket boards for prices rang- 
ing from $795 to $1195. A.C. Nielsen 
would be proud. 


HOW IT'S DONE 


Land. Printed circuit area is called 
land. If you have enough land, and you 
are real clever in how you use it, you can 
"grow" everything you want on one 
board. In this case we have enough land 
to do all the popular things. First 192k. 
This combined with the 64k in the PC 
gives you 265k. Just the right number. 
Count 'em. Nine per row of 64k bit chips 
SO you get parity checking. Our board 
comes standard with an RS232-C serial 
port. All of the good things like solder 
masking, silk screening of parts loca- 
tions, and of course gold plated con- 
nectors are standard. Each board is test- 
ed and burned in. 

For an additional $50 you can get a 
second printer port. You choose, either 
serial or parallel. On the little land we 
have left we are adding a real time clock 
which you can have for $50. You can put 
in your own row of chips to increase the 
memory to 256k, but we won't warranty 
your row of chips. For $100 we will add 
them to the board, test, burn in, and war- 
ranty them. 


AN OFFER YOU SHOULDN'T REFUSE 


One of the best things you can use 
the PC for is a spreadsheet program like 
Visicalc. That's how we figured out ex- 
actly how much this board cost us to 
build and how much to sell it for. Then 
we discovered Supercalc. All the things 
we liked about Visicalc are in it, and all 
the things we did not like are corrected. 
It addresses all the memory (256k), and 
in fact will address 512k if you have it. 
Now the offer. If you buy the package 
from us, the board and Supercalc, it will 
only cost you $675. Look around. You 
don't have to take our word for it. But 
you should. The offer is only good if you 
buy them both at the same time. 


FALLS LIKE A ROCK 


Clever design, mass production, 
and the fact that we do it all on one 
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board is how you get so much for so little. 
We sell direct to you. No dealer or dis- 
tributor profits are added on. And guess 
what else. If the prices of the most ex- 
pensive components, the memory chips 
comes down, we will reduce our prices 
even more. Be sure to give us a call be- 
fore you buy, you might be in for a pleas- 
ant surprise. 


SATISFACTION GUARANTEED 


Our warranty is 1 year parts and 
labor. We include the schematics with 
each board. We also sell diagnostics on 
diskette for $10. We will repair any board 
returned for warranty repairs within 48 
hours of receipt or we will give you a new 
board. And to top it off, if for any reason 
you are not satisfied, you may return the 
board to us within 30 days for a full re- 
fund. Period. 


192k and Serial Port............... $495 
100k more, add.................... $100 
Second printer port................. $50 
Real time сІоскК..................... $50 


California residents add 6% Sales Tax. 


SHIPMENT 
By UPS. We pay the freight. 


PAYMENT 


Cash, cashiers check, or money | 
order. Visa and Mastercard accepted. 
Personal checks will require two weeks 
to clear. 


TO ORDER 


Outside California(800) 421-7103 
California (213) 870-3718 


QUBIE' 
DISTRIBUTING 


1703 Stewart Street 
Santa Monica, CA 90404 
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Second, always end the program 
with no fewer than five carriage re- 
turn/linefeed pairs. You must have at 
least one at the end of the program, 
or it won't compile at all. But for my 
fast machine, it turns out that if one 
carriage return/linefeed pair is good, 
more’s better, and about five keep the 
errors away. I haven't a clue as to 
why this works, but it does. 


Them Old BDOS Blues 

I suppose I don't have to say that 
all in all I like CP/M; but there are 
times when I grow very weary of its 
flaws. It gets particularly annoying 
when there might be a hardware 


problem. "BDOS ERROR ON B: Bad 
Sector" (BDOS stands for basic disk 
operating system) isn't very infor- 
mative when you know you can get 
that message because of any one of a 
dozen reasons. 

I suppose one reason CP/M hasn't 
annoyed me as much as it does most 
people is that I've always had Tony 
Pietsch's protective software. Ezekial, 
for example, has a very large PROM 
(programmable read-only memory) 
monitor that looks at everything and 
has complete diagnostic messages. 
Thus when I forget and leave Zeke's 
drive doors open and try to save 


something, he says, "PLEASE CLOSE 


DRIVE DOOR." When I close the 
doors, he goes on as if there'd never 
been a problem. 

Unfortunately, the CBIOS (cus- 
tomized basic input/output system) 
supplied by Bill Godbout with his 
8085/8088 isn't anywhere near that 
friendly, as I found out while doing 
my taxes. I was entering stuff into my 
journal, which is a CBASIC program, 
and my wife called me to dinner. I 
didn't expect to be long—during tax 
time at Chaos Manor everyone 
avoids me—so I opened the drive 
doors and left the Godbout running. 
When I returned I made some more 
entries, then tried to save the enlarged 


NNOUNCING... 


80 Columns 
for the 
ATARI 800 


The FULL-VIEW 80 

Display Card combines the best 
of two worlds — 80-column 
capability with normal ATARI 
40-column/graphics mode. 
80-column mode provides upper 
and lower case characters with 
full descenders. 


Add the 32K MEMORY PLUS 
with the FULL-VIEW 80 to 
achieve a 48K, 80-column 
system. The 32K 
MEMORY PLUS card 
operates with both the 
ATARI 400 and 
ATARI 800. 


The ATARI 
FULL-VIEW 80 and 
32K MEMORY PLUS 
join the family of 
APPLE products 
currently available 
from Bir3 
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FULL-VIEW 80- 

80 x 24 display for the 
APPLE И and 
APPLE II PLUS 
supplies upper 

and lower case 

with full descenders, 
line drawing graphics, 
and shift key detectoi 
for typewriter-like 
operation. 


DUAL-COMM PLUS 


Two independent serial |/O ports 
for the APPLE II combines 
features of APPLE High Speed 
Serial Card and APPLE Communi- 
cations Card in one card. 
Baud rates range from 

50 to 19,200. 

Great with the FULL- 
VIEW 80 and a modem. 


MEMORY PLUS- 


16K addition to increase 
your 48K APPLE to 64K. 


ef APPLE 


Contact your 
АТАҢ! or 
APPLE dealer 
or BiT 3 

for more 
information. 


ATARI PRODUCTS: 


Full-View 80 
32K Memory Plus 


$349.00 
$179.00 


APPLE PRODUCTS: 


Full-View 80 
Dual-Comm Plus 
Memory Plus 


$295.00 
$239.00 
$149.00 


ATARI is a registered trademark of ATARI, Inc.; 
FULL - VIEW 80 and MEMORY PLUS are registered 
trademarks of ВІТ 3; APPLE Il is a registered trade- 
tnark of Apple Computer, Inc. 


Jienmwelllli 


COMPUTER CORPORATION 


8120 Penn Avenue South, Suite 548 
Minneapolis, Minnesota 55431 


(612) 881-6955 


VISA" 
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SOL a 


118 SO. MILL ST 
PRYOR, OK 74361 
(918) 825-4844 


"AMERICAN в", 


COMPUTERS 


ALL PRICES ARE CASH DISCOUNTED 3%, C.O.D. ANDCHARGE ORDERS ARE 3% MORE. 
RETAIL LOCATION: 447 S. WOOD, PRYOR, OKLAHOMA 74361 


TRS-80 
MODEL Ш 
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16К......................9827 
48K.. ....................$849 
48K 1 DRIVE......$1499 
48K 2 DRIVE..... $1749 
RS-232 .105741:5..$92.00 
CASSETTE ........$27.00 
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THERE'S NO 
SECRET 


There's no secret as to why we can sell 
TRS-80 computer equipment for less. Low 
overhead — that's the reason — pure, sim- | 
ple and straight! As everyone knows, Radio 
Shack is a huge corporation ...with huge 
expenses. We are able to buy the bare- 
bones computers from Radio Shack. To 
these computers, we add our own memory 
chips, disk drives, cables, etc. The result is 
a computer system which is equal to, or in 
many cases, superior to the one you would 
get from Radio Shack in both price and per- 
formance capabilities. There is one thing 
that you don't get from Radio Shack — their 
90 day warranty. What you get inits place is 
the exclusive 180 days American Small 
Business Computer's Warranty. So...if you 
like the Radio Shack computer, but don’t 
like the price... CHECK US OUT!!! 


American Small Business Com- 
puters is not an authorized Radio 
Shack Dealer. We do not offer a 
Radio Shack 90 Day Warranty on 
our computers. Instead, we offer 
the American Small Business 
Computers 180 Day Warranty. If 
you have a problem with your 
computer, return it to us for 
about 48 hours. If we can't fix it, 
we'll replace it! 


918-825 -4844 
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CP/M’ 


Cisers: 
Access IBM 
with ReformaTTer™ 


ReformaT Ter conversion software lets 
you read and write IBM 3740 disk- 
ettes* on your CP/M or MP/Msystem. 


ReformaTTer is ideal for CP/M users 

who want 

e Access to large system data bases 

e Distributed data processing 

• Offline program development 

e Database conversion 

With ReformaTTer, you have the 

ability to 

• Bidirectionally transfer complete 
files between CP/M and IBM 

* Automatically handle ASCII/ 
EBCDIC code conversion 

* Display and alter IBM 3740 direc- 
tory and data 


Enjoy the same advantages of main- 
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
M&M/Mars, The United Nations, 
Arthur Young & Co., Sandia Labs, 
FMC Corp., and Stanford University 
all use ReformaTTer. So can you. 


Other versions of ReformaTTer con- 
version software include 
CP/M + DEC (RT 11) 
TRSDOS Mod. Il *» CP/M 
TRSDOS Mod. II *» DEC (RT 11) 
Order ReformaTTer today for only 
$249. 


*IBM 3740 basic data exchange format. Refor- 
maTTer requires one 8" floppy drive. 


(415) 324-9114 


TWX: 910-370-7457 
467 Hamilton Av., Suite 2, Palo Alto, CA 94301 


CP/M is a reg. trademark of Digital Research 


i oe 2 шю —-—— Se SSeS a к реч ae S| 
f Please send complete information on the follow-! 
ling versions of ReformaT Ter. 
I 


4m Please send ReformaTTer CP/M + IBM. My 
Icheck for $249 (plus 6'/2% tax for Cal. res.) 
i Charge to my O Visa Mastercard 


ge 
| 
Signature 
| 

y Mame 

| Company 
Street 
icity 
I State Zip 

l Mail to MicroTech Exports, Inc. 
1467 Hamilton Av., Suite 2, Palo Alto, CA 94301 i 
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file. Like an idiot, I used the same 
filename that I'd used before. And, 
alas, I hadn't closed the drive doors. 

"BDOS ERROR ON A: Select Er- 
ror," it said to me. "Bah," I replied. 
"Its an open drive door." And un- 
thinkingly I closed the drive door. 
Whereupon it proceeded to complete- 
ly clobber my file and thoroughly 
crash the system. 

Fortunately, I'd thought of that one 
long ago when I wrote the Journal 
program: the actual entries are in files 
called "JORNL-21" and the like, while 
the first thing the program tries to 
write is a summary file called 
"JRSUM-21" that contains only sum- 
mary stuff like the number of entries 
and heading data. It's easy enough to 
recreate the JRSUM file and thereby 
save the data in the JORNL file. But 
it's still infuriating to have to do it. 

"You've had it too easy," Tony 
said. "You're used to my software." 

"I know that," I said. "But what do 
I do now?" 

"Well, I've done a new CBIOS for 
the Godbout. . . .” 

Meaning that open drive doors no 
longer crash my system. I'm encour- 
aging Tony to send a copy of the new 
CBIOS to Bill Godbout so others can 
have that benefit also. I hope he'll do 
it. The only problem is that he doesn't 
want to maintain the thing and 
answer hundreds of questions from 
users. 

He's also taken care of the problem 
of open doors in WRITE (Writers' 
Really Incredible Text Editor), which 
he keeps improving monthly. With 
WRITE, you can leave the drive 
doors open, change disks, put in full 
disks, and put in disks with bad 
media, and WRITE still recovers. 

Or tries to. The problem is that 
Tony can't be responsible for your 
CBIOS, and if that's not well written, 
there may not be anything the pro- 
gram can do. 

There are only three error messages 
in CP/M: "Select Error," meaning 
that the system can't find the drive it's 
trying to write to; "Bad Sector," 
meaning that it can't perform what- 
ever operation it's trying to do, like 
read or write a sector; and “R/O,” 
which means that the directory 
doesn't match the bit map. That may 


be because you didn't press Control- 
C after changing disks, but "R/O" 
sometimes means either the disk or 
the directory is full. 

None of these errors should be 
fatal. With careful study of CP/M 
you ought to be able to return control 
to your program. Tony catches 
stupid errors, such as open doors and 
the like, in the CBIOS, and the people 
at Sorcim told him how to let pro- 
grams recover from other BDOS er- 
rors. Unfortunately, most program- 
mers don't know enough about 
CP/M to catch stupid errors, and 
CP/M documentation, including all 
the books I've seen on the subject, 
isn't helpful. 

The trick—which is not supported 
by Digital Research and, in fact, is 
specifically forbidden in the CP/M 
documentation—is absurdly simple. 
In CP/M, location 00 has a jump in- 
struction, and the address of the 
"warm start" (the place in memory 
you go to do the equivalent of Con- 
trol-C) is in locations 001 and 002. 
The Digital Research documents say 
that this must be left unchanged; but 
in fact, CP/M 1.4 and 2.2 never call 
that location unless there is a BDOS 
ERROR. 

All of which means that a clever 
programmer can snatch that warm- 
start location, store it, and put the ad- 
dress of an error-trap routine into 
locations 001 and 002. On exiting the 
program, you put the warm-start ad- 
dress back. If none of this makes any 
sense to you, don't worry about it. 
What I'm doing is giving out some 
underground information for those 
who can make use of it. I repeat, this 
is not supported by Digital, and there 
are no guarantees that future releases 
of CP/M (or MP/M) will be com- 
patible with this recovery method. 

Also, if your CBIOS is incom- 
petently done, then clever program- 
mers can't compensate. Alas, there is 
more than one incompetent CBIOS 
floating around. There are even com- 
panies that won't give you the source 
code of your CBIOS. If you've been 
unfortunate enough to get yours from 
one of those companies, you have my 
sympathy and advice, which is to 
think again before dealing with a 
company that withholds vital infor- 
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PRICE 


FORTH DISKS WITH DOCUMENTATION 
fig-FORTH Model and Source Listing, with printed 
Installation Manual and Source Listing. 
О APPLE Il, 5% C] 8080/280® , 8 
C] 8086/8088, 8 О H89/289, 5% 


ÛU APPLE ШІ + by MicroMotion. Version 2. FORTH-79 
Standard, editor, assembler, 200 pg manual, 5% 


О APPLE ШІ + COMBO 1 by MicroMotion. Version 2. 
All of the above plus floating point and HiRes Turtle 
graphics, 5% 

О APPLE Il by Kuntze. fig-FORTH editor, assembler, 
source listing and screens, 5% 


O ATARI® by Pink Noise Studio. fig-FORTH, editor, 
assembler, missile graphics, sound and handle 
drivers, 5% 


О CP/M by MicroMotion. Version 2.x. FORTH-79 
Standard, editor, assembler 200 pg manual, 8, 5% 


O CP/M Combo 1 by MicroMotion. 2.x. All of the above 
plus floating point, 8 or 5% 


O CROMEMCO? by Inner Access fig-FORTH editor, 
assembler, 5% or 8 


H89/289 by Haydon. fig-FORTH Stand Alone, source, 
editor, assembler & tutorial on disk. 5% 


H89/289 by Haydon. fig-FORTH, CP/M® , source, 
editor,assembler, & tutorial on disk, 5/, 


HP-85 by Lange fig-FORTH, editor & assembler, 5% 


IBM? PC/FORTH by Laboratory Microsystems. fig- 
FORTH, editor and assembler. Manual, 5% 


IBM-Floating Point by Laboratory Microsystems. 
Requires PC/FORTH. Specify software or for AMD 
9511, AMD 9512 or Intel 8087, 5v, 


О PET? by FSS. fig-FORTH editor & assembler, 5% 
O РЕТ? with floating point, strings, disk VO, 5% 


Г] TRS-80/1 by Nautilus Systems. fig-FORTH, editor and 
assembler, 54 


O TRS-80/l or Ili by Miller Microcomputer Services. 
MMSFORTH, FORTH-79 subset, editor, assembler, 
dbl-precision, arrays, utilities & applications. 210 pg. 
manual, 5% 


C] 6800 by Talbot Microsystems. fig-FORTH, editor, 
assembler, disk I/O, FLEX9 5% or 8 


ÛU 6809 by Talbot Microsystems. fig-FORTH, editor, 
assembler, disk I/O, FLEX? 5% or 8 
LJ 6809 Enhanced 2nd screen editor, tutorial, tools 
and utilities, macroassembler, FLEX, 8 or 5% 


О 280 by Laboratory Microsystems. Editor and 
assembler, CP/M, 8 
О 280, floating point, requires Z80 above, 8 
О 280, AMD 9511 support, requires Z80 above, 8 


ÛU 8086/88 by Laboratory Microsystems. Editor, 
assembler, CP/M-86® , 8 
(] 8086/88 with floating point, CP/M-86, 8 
ÛU 8086/88 with AMD 9511 support CP/M-86, 8 


CROSS COMPILER DISKS 
Allows extending, modifying and compiling for speed 
and memory savings, can also produce ROMable code. 
О. CP/M 200.00 CJ IBM* 300.00 
C] H89/289 200.00 C] 8086* 300.00 
O TRS80/1 200.00 C] 280* 200.00 
O Northstar 200.00 C] 6809 350.00 
* Requires FORTH disk 
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$65.00 
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100.00 


140.00 


100.00 


250.00 


175.00 
90.00 


100.00 
100.00 

90.00 
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90.00 


130.00 


100.00 


100.00 


250,00 


50.00 
150.00 
150.00 
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200.00 
200.00 
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MVP-FORTH PRODUCTS —— 
MVP-FORTH is a public domain product whick 
contains a FORTH kernal, FORTH-79 Standard 
Required Word Set, vocabulary for STARTING 
FORTH, editor, assembler and utilities. 

C] MVP-FORTH Programmer's Kit including disk with 
documentation, ALL ABOUT FORTH, and STARTING 
FORTH (specify computer) 

O MVP-FORTH Disk with documentation (specify 
computer) 

C] ALL ABOUT FORTH by Haydon. A complete 
annotated glossary of FORTH with latest functional 
definitions implementations, examples, and 
discussion of common dialects. 230 pp. 


Г] MVP-FORTH Cross Compiler Disk and documentation 


$100.00 


75.00 


20.00 


(Specify computer) 200.00 
O MVP-FORTH Programming Aids. Disk and manual, 
decompiler, subroutine decompiler, califinder and 
translator. (Specify computer) 150.00 
FORTH MANUALS, GUIDES, & DOCUMENTS 
O “FORTH Encyclopedia" by Baker and Derick. A 

complete programmer’s manual to fig-FORTH with 

FORTH-79 references. Flow Charted 25.00 
O "Starting FORTH” by Brodie. Prentice Hall. Best 

user's manual available. (soft cover) 16.00 
O “Starting FORTH” (hard cover) 20.00 
О "METAFORTH" by Cassady. Cross compiler with 

8080 code. 30.00 
Proceedings of Technical Conferences 
Г] “1980 FORML" (FORTH Modification Laboratory) 25.00 
[1 “1981 FORML” Two Volume Set 40.00 
(] "1981 Rochester University” 25.00 

L] "Systems Guide О "APPLE? 
to fig-FORTH" 25.00 (MicroMotion) 

Г] "Using FORTH” 25.00 User's Manual" 20.00 

Г] “A FORTH O “СР/М® 
Primer” 25.00 (MicroMotion) 

O “Caltech FORTH User's Manual" 20.00 
Manual" 12.00 [1 *TRS-80*? 

L1 “Threaded MMSFORTH 
Interpretive User's Manual" 18.50 
Languages" 20.00 O "FORTH-79 

O "Invitation to Standard" 15.00 
FORTH" 20.00 O “Tiny Pascal in 

O "PDP-11 FORTH fig-FORTH" 10.00 
User's Manual" 20.00 O "FORTH-79 

C] "AIM FORTH Standard 
User's Manual" 12.00 Conversion" 10.00 

INST ALLATION DOCUMENTS 
О Installation Manual for fig-FORTH, contains FORTH 
. model, glossery, memory map, and instructions $15.00 

Source Listings of fig-FORTH, for specific CPU's and 

computers. The above installation manual is required 

for implementation. Each 15.00 

O 1802 C] 6502 C] 6800 О AlphaMicro 

O 8080 O 8086/88 O 9900 O APPLE П® 

О РАСЕ О 6808 О NOVA О РОР- 11/51/11 


ORDERS ONLY (415) 961-4103 


DEALER & AUTHOR INQUIRIES INVITED 


| Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS, INC.), VISA, MasterCard or COD's accepted. No billing or 
| unpaid PO's. California residents add sales tax. Shipping costs in US included in price. Foreign orders, pay in US funds on US bank, include for 
handling and shipping by Air: $5.00 for each item under $25.00, $10.00 for each item between $25.00 and $99.00 and $20.00 for each item over 
$100.00. Minimum order $10.00. All prices and products subject to change or withdrawal without notice. Single system and/or single userlicense 


agreement required on some products. 


Specializing in the FORTH Language 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 
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(415) 961-4103 


BYTE August 1982 


357 


mation. The CBIOS matches your 
particular hardware to the general 
CP/M operating system, and if it isn’t 
well done—or if you can’t modify 
it—then you can be in big trouble. 
The potential for error recovery is 
inherent in CP/M because the bit 
map, which tells precisely where the 
various chunks of your file are hid- 
den, and the directory are right there 
together. Both are updated quickly 
and efficiently each time you go Con- 
trol-C, or each time your program 
makes the appropriate call to accom- 
plish the same thing. WRITE, for ex- 
ample, does the equivalent of Con- 
trol-C before every read or write 
operation; thus it’s always working 
with an up-to-date bit map and can 
cope with changes of disk and the 
like. (Remember, Tony put WRITE 
together from specs furnished by 
Larry Niven and me; and we're very 
paranoid about losing text, so WRITE 
is extremely defensive. Since Larry 
and | often write with, uh, lots of 
brandy for the coffee, WRITE has to 


т 
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be tolerant of operator errors as 
well.) 

But despite the fact that clever pro- 
grammers can overcome many CP/M 
flaws, we still have a problem: 
CP/M, our de facto "standard," has 
holes you can drive a truck through. 
The question before the house is, "Is 
Digital Research doing anything to fix 
them?" When we get our 16-bit and 
32-bit machines, must we endure 
more "BDOS ERROR ON X: R/O" 
when we know darned well the disk 
isn't Read Only because we physical- 
ly removed the write-protect 
mechanism from the disk drive? 

CP/M is a good operating system; 
but there are some improvements 
needed. We can hope Digital 
Research will make them. If 
not—well, think of it as evolution in 
action. . .. 


Utilities 

I hope CP/M cleans up its act. 
Meanwhile, I have a temporary solu- 
tion to some of the problems. 
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— Natural habitat. 


Wild animals can't live the way people do. They need wilderness 
to roam, secluded areas in which to raise their young, undisturbed freedom 


to hunt and forage for food. 


With bulldozers and chain saws, man is constantly encroaching upon 


their range. 


They can't share our spaces. So we have to give them the space they need. 

That's the idea behind the National Wildlife Federation's Land Heritage 
Program. With the aid of interested individuals and corporations, we're 
acquiring still undeveloped land to preserve the habitat of endangered animals 


like the bald eagle. 


The land in its natural state is part of our heritage too. Help SS 
preserve it. Join the National Wildlife Federation, Department ү 
107, 1412 16th Street, NW, Washington, DC 20036. 3 
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First, if you're not getting the pub- 
liccdomain CP/M utilities, either 
"raw" from the CP/M Users’ Group 
or “filtered” through someone like 
Barry Workman, you ought to do 
something about it. 

And more good news: CP/M will 
give you a reasonably well formatted 
directory or tell you file sizes; it won't 
do both. You can, however, get XDIR 
or XD, which will. Both have long 
been available from the CP/M Users 
Group, and Workman furnishes ver- 
sions for both 1.4 and 2.x on his Utili- 
ty Disk One. But there's better news. 

Tony Pietsch has just written a real 
doozy of an XDIR that lets you put in 
wild card characters (XD *.FOO will 
list all and only those files with an ex- 
tension of FOO), optionally allows 
you to alphabetize by extension (it 
groups all the . ASM files, then the 
.COM files, etc., with the filenames 
alphabetized within each extension), 
tells you the number of kilobytes each 
file takes up, tells you what user num- 
ber is logged on, will show you the 
directory of another user without 
your having to log on as that user, 
tells you how many directory entries 
and how many kilobytes remain on 
that disk, and does it all speedily and 
efficiently. It's the equivalent of 
STAT in usefulness and reliability. 
There's even an XD.DOC file you can 
call for help. I can't imagine how I got 
along without it. Tony wrote it for 
me, Larry, and himself. You can get it 
and other programs from Barry 
Workman on his Utility Disk Four. 

Then there's Power, which comes 
to you from an outfit with the cutesy 
name Computing! The exclamation 
point is part of the firm's name. I 
wonder, is it trademarked? For that 
matter, some day I suppose I'll wake 
up to discover that my own name has 
been trademarked—by someone else. 
In any event, at the West Coast Com- 
puter Faire the utility was called 
CPMPower, but since then the com- 
pany has changed the name of its 
package because of legal complica- 
tions, and it is now called Power. 

Incidentally, the "licensing agree- 
ment" for Power makes more sense 
than most do. Computing! disclaims 
any responsibilities, of course, but 
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THE MULTI-USER DATA BASE 


Bring your CP/M” software applications to life with DataFlex. 

From menus to multi-key ISAM, DataFlex has the features 
and power you need to create complete turn-key software 
applications in a RELATIONAL data base environment. 

Compare...what else gives you: up to 125 data files with 4 
indexes each, fast on-line multi-key ISAM file maintenance, a 
multi-file report generator, on-line multi-file transaction process- 
ing, an easy to use Query, even a "soft" menu to replace the 
CP/M command mode. All of this using DataFlex's configuration 
utilities, and NO PROGRAM CODE! 

Isiteasyto use? You cantypein ascreenformat "image" ofa 
file with your text editor Then, DataFlexs AUTODEF utility will 
create the file definition from the screen image...in about five 
seconds! 

DataFlex will handle your multi-user requirements too! It runs 
under Software 2000's TurboDos Network O/S with data protec- 
tion to the field level. That means multiple users in the same 
record at the same time! 

Ifthe 16 bit world is your domain, an 8086 version of DataFlex 


"Dealer, Systems House and OEM inquiries invited." 


Circle 128 on inquiry card. 


SOFTWARE FOR CREATOE 


will be available second quarter '82. And, you can develop now 
on your 8080/Z-80 system, and transport completed applica- 
tions to the 8086. 

If you need applications now, Data Access has a Library of 
existing DataFlex applications developed by other creators. 
They're ready to go at prices that will get you going. The DataFlex 
Library has Order Entry/Inventory, Accounting, Pharmacy, and 
Legal Billing, with more being added all the time. For highly 
specialized requirements, DataFlexs PASCAL Library is avail- 
able to application developers. 

DataFlex can change the way you do business. And, at $750 
it's the best software value in the business. A demo package, 
which limits file sizes inter- 
nally, is only $100 including 
the manual. 

Get the full system, or 
get the demo, but get your 
hands on DataFlex. 

Its software for creators. 


CORPORATION 
4221 Ponce De Leon Blvd, 
Coral Gables, FL 33146 
(305)446-0669 


"CP/M is aregistered trademark of Digital Research, Pacific Grove, CA, 
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SUPERBRAIN 


The super performing, super 
reliable microcomputer from 
Intertec Data Systems features 
twin double-density 5%” drives 
with 350K or 700K of disk storage 
- expandable to 10 megabytes. 
A CP/M* Disk Operating System, 
64K of dynamic RAM and more. 


SUPER _ 
PRICE — 


Because we're a nationwide 
distributor of SuperBrain, 
CompuStar, and the CompuStar 
10-Megabyte Disk Storage 
System, we can offer the 
absolute lowest prices in 

the business. 


SUPER 
SERVICE 


Better yet, we offer you a 

great deal of service and support 
because we want your business 
tomorrow as well as today. 


e We'll burn-in your SuperBrain 
for 72 hours before 
we deliver it 

e We'll help with installation 
and configuration 


e We'll repair equipment at our 
service center and replace 
modules when necessary 

e We'll fill your software needs 
or help you develop your own 

e We'll match your SuperBrain 
with a super printer 

Formore information call 609-424-4700 


0r 215-629-1289. To order call toll-free 
800-257-5217. In NJ call 609-427-4700. 


TRIS STAR 


2 Keystone Avenue 
aie Hill, NJ 08003 


* Registered trademark of Digital Research Inc. 
| SuperBrain and CompuStar are trademarks 
| of Intertec Data Systems. 


JEN C DANA - 
SYS EMS. 
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simultaneously demands only that 
the user not redistribute the pro- 
grams. It doesn’t ask the buyer to 
restrict use to one machine. 

One of the things Power claims to 
do is intercept the horrible “BDOS 
ERROR ON A: Select Error” message 
if you leave the drive door open. Un- 
fortunately, if you follow the instruc- 
tions to test this feature, you get the 
same old BDOS ERROR nonsense 
that you always get. The document 
says “NOTE: Error trap flag must be 
set at 10D Hex if your CP/M system 
accommodates this feature. (See 
CUSTOMIZATION.)” On turning to 
CUSTOMIZATION (which I had 
trouble finding; there's no table of 
contents, but fortunately CUSTOM- 
IZATION is where the index would 
be if the document had one), I found 
no explanation whatever but an 
assembly listing that told me: 


010D 00 ERRTRP:DBO O=not, 
OFFh —trap hard disk errors 


If you can tell me what that means, 
I'll give you sixpence. So I haven't the 
foggiest whether some kind of magic 
manipulation (such as setting 10D to 
something other than 0) will intercept 
the BDOS ERROR or not. 

Once I got Power transferred onto 
my master disk (it's a 12K-byte pro- 
gram with a 6K-byte overlay), | 
played around with it. It'S got some 
nice features. For example, there's a 
kind of mini-monitor built into it. 
You invoke Power, and not only can 
you do all the usual CP/M things like 
TYPE and STAT and REName, but 
you can dump, display COM files as 
hexadecimal numbers with ASCII 
messages out to the side just as DDT 
(the CP/M debugger) does, fill 
memory, search memory (but alas 
not search files) for a given text pat- 
tern, set DIR and USER number and 
all that stuff, go to a certain memory 
location, load and execute programs 
at any memory location, etc. 

In other words, the program over- 
comes some of the limitations of 
CP/M. Of course, many of those are 
limitations only to hackers; most 
users aren't terribly interested, 
especially at the memory cost Power 
exacts. You'll also pay another way: 


Power lists the directory in two col- 
umns that aren't in alphabetical 
order, so that if you use double-sided 
double-density disks with lots of files 
on them, you'll go nuts trying to find 
the filename you're interested in. To 
compensate, though, Power will 
assign a number to each filename on 
the disk, and to copy a file, you only 
have to type its number, not type (or, 
as they say, mistype) the whole 
filename. The same is true when eras- 
ing something. The bad news is that 
you must use the menu number, and 
it probably scrolled off the top of the 
screen before you caught it. 

Another feature of Power is that 
you can reclaim lost files; this is 
especially helpful if you've inadver- 
tently typed "ERA *.BAS” when you 
meant "*.BAK". Power will get all 
those .BAS files back for you. Unfor- 
tunately, the documentation does not 
explain that large files may be 
reclaimed improperly under certain 
circumstances. 

There are a lot of other features, in- 
cluding the ability to read and write 
to disk by sector and track, which 
means that if you knew what you 
were doing, you could use Power to 
recover files from disks with messed- 
up directories, Power also claims the 
ability to operate without having a 
system disk in either drive. - 

All in all, Power looks useful, and 
I'm glad I have it. I'm even gladder of 
Tony's XD and some of the 
Workman-CP/M Users’ Group 
utilities. I'd probably be even gladder 
of Power if the documentation were a 
bit clearer, and I'd like a bit more ex- 
plaining of what Power does and how 
it does it. I suspect Power is more 
useful to hackers than users. It's ob- 
vious the writers understand CP/M 
very well indeed; I wish they'd shared 
a bit more of their knowledge. 


Again, LISP 

We recently had our big L-5 Soci- 
ety Conference on Space Develop- 
ment here in Los Angeles, and two of 
our speakers were John McCarthy, 
who wrote LISP back in the fifties, 
and Marvin Minsky, who designed 
and built the LISP machines used at 
MIT. (Plug: help the space program. 
Join the L-5 Society. Send $25 to L-5, 


1060 E. Elm, Tucson, AZ 85719. Do it 
now. I'll wait.) 

As Ive noted before, LISP has 
become the language of the artificial- 
intelligence community. Moreover, a 
number of LISPers have taken up my 
challenge and shown me all kinds of 
useful programs written in LISP: ac- 
counting programs, library pro- 
grams, and the like, all with really 
good user features like self-prompting 
and error trapping. I confess I'm im- 
pressed with what you can do with 
the language. 

Walt Bilofsky says LISP is the ideal 
breadboard language; once you know 
it, you can do things quickly and 
without fuss, as long as you're not 
after elegance. After all, no one com- 
plains if a breadboard layout has 
resistors sticking up in the air and cut 
traces. 

I'm also impressed at the chaos you 
can create; LISP programmers really 
and truly do go around handing each 
other lines of code and saying gleeful- 
ly "I bet you can't tell me what that 
does." But Гуе long since conceded 


JOURNAL of 
PASCAL and ADA 


eProgram design 
e Graphics 
e Applications 
eNew developments 


"A help in any one area is worth the price." 


No-Hisk Trial Subscription Offer 
1 Yea: (6 Issues) $14.00 in U.S.A., $21.00 Elsewhere 
— Refund on Unused Portion— 
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Mail to: Journal of Pascal and Ada 
P.O. Box 327 Payson, Utah 84651 


Circle 222 on Inquiry card. 


American Express 


that if you're interested in artificial in- 
telligence, you have to learn LISP, 
and if you expect to make a living in 
the computer world, you probably 
ought to avail yourself of any oppor- 
tunity to learn LISP because there are 
some things you can do with it that 
you can't do elegantly in any other 
language. 


Software Toolworks' 
LISP will let you play 
around with the 
language to find out if 


yourre really interested. 
mI CÉÉoc-— —— ص‎ aa 


The problem has been that there 
arent many LISPs for microcom- 
puters. That's still true, but I have 
received two more, one of which on 
first inspection may be the best of the 
microworld's LISPs, while the other is 
certainly the cheapest. The first is 
from Supersoft, and it looks to be 
more complete than the Microsoft 
LISP originally developed by the Soft 


Warehouse. The Supersoft LISP 
resides partly in memory and partly 
on disk, using swapping overlays as 
needed. Obscure user-defined func- 
tions can be kept on disk, leaving lots 
of free memory. 

This allows Supersoft LISP to have 
full recursion—that is, a function 
may call itself any number of times. 
(Well, I presume there is sorne limit, 
but it's a pretty big number.) Because 
recursion is a standard, indeed vital, 
LISP feature, this makes Supersoft 
LISP pretty powerful. Supersoft 
claims its LISP is a full MIT LISP 1.5 
with extensions. Because I'm not a 
LISP hacker (although I am getting 
more and more interested in the crazy 
language), I can't verify that. I do 
know mine works. Some functions 
are a bit slow due to the need to call 
in overlays from the disk, but put all 
that on M-Drive or Semidisk, and it 
really wails. 

The Supersoft documents are com- 
plete in that they describe each func- 
tion in the language, but they're not 
very good. There's no index and no 


CAN'T MAKE ENDS MEET? 


We couldn't either. At least, not until 1978 when we 
began connecting RS-232 devices to IEEE-488 
computers with our family of serial interfaces. Three 
units available for use with Commodore's PET/CBM, 
the HP-85, Osborne-1 and others, plus our auto- 
answer/auto-dial 103 Modem, automatic calling unit 


(Operator), and data communications software. All with 
cabinet, one-year warranty, documentation. Priced 
from $129-389. Details from George Masters: 


# TNW 


CORPORATION 


Dept. B., 3444 Hancock St., San Diego, CA 92110 
(714) 296-2115 • TWX 910-335-1194 
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ould 
ou 


help 
this kid? 


When the dam broke at Buffalo Creck, West 
Virginia, a lot of people weren't as lucky as 
this little guy. 

Jamie and the rest of the Mosley family 
made it up the hill just in the nick of time. 
Seconds later, a wall of water swept all their 
earthly possessions away. 

Here you see Jamie in the Red Cross 
shelter, thinking it all over. 

One look at that face, and we're awfully 
glad we were there to help. 

Every year, you know, Red Cross 
touches the lives of millions upon millions 
of Americans. Rich. Poor. Average. Black. 
White. Christian and Jew. With support. 
With comfort. With a helping hand when 
they need it. 

Sowhenyouopen your heart, with your 
time or your money, you can be certain it’s 
in the right place. 


` Red Cross 


de 
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Items Reviewed 


CB-80 (compiler version of CBASIC) 
Digital Research 

POB 579 

Pacific Grove, CA 93950 

(408) 649-3896 


Power 

Computing! 

2519 Greenwich St. 

San Francisco, CA 94125 
(800) 227-3800, operator 28 


LISP 

The Software Toolworks 
14478 Glorietta Dr. 
Sherman Oaks, CA 91423 
(213) 986-4885 


LISP 

Supersoft 

POB 1628 
Champaign, IL 61820 
(217) 359-2112 


Pascal Introduction Package 
and 

Utility Disk Four 

Workman and Associates 

112 Marion Avenue 

Pasadena, CA 91106 

(213) 796-4401 


Software Tools for CP/M 
Unicorn Systems 

30261 Palomares Road 
Castro Valley, CA 94720 
(415) 881-4490 


Semidisk 

Semidisk Systems 
POB GG 

Beaverton, OR 97075 
(503) 642-3100 


WRITE (Writers' Really Incredible Text Editor) 


Ashton-Tate 

9929 Jefferson Ave. 
Los Angeles, CA 90230 
(213) 204-5570 


Books Reviewed 


Software Tools 
Brian W. Kernighan and P. J. Plauger 


$500 


$149.95 


$39.95 


CP/M version $150 
TRS-80 cassette version $75 


Reading, MA: Addison-Wesley Publishing Company, 1976 


Software Tools in Pascal 
Brian W. Kernighan and P. J. Plauger 


Reading, MA: Addison-Wesley Publishing Company, 1981 


(617) 944-3700 


real explanation of what LISP is; to 
learn the language youll need a lot 
more than Supersoft furnishes. Some 
of the discussions are completely 
opaque. On the other hand, I'm not 
convinced you can learn LISP from 
books anyway; I think you need 
tutorial help. 


TRS-80 disk version $100 
$50 į 
$32.50 
$325 
512K bytes $1995 
1 megabyte $2995 
manual only $10 
$395 
$14.95 
$15.95 
Supersoft furnishes everything 


you'll need, like a tracer. The hooks 
into CP/M are reasonable, or at least 
not unreasonable. (But there's no im- 
plementation of a random-access file; 
you'd have to write that in LISP your- 
self.) Again I emphasize that you'd 
better know what you're doing 


because the explanations on using 
LISP with CP/M are terse beyond 
belief. Ditto for the section on 
"Machine Representation of LISP Ob- 
jects.” I expect it all makes very good 
sense to Minsky and McCarthy, and 
indeed every now and then I under- 
stand a line or two; but one should 
read this manual with a book like 
Winston and Horn (Patrick Henry 
Winston and Berthold Klaus Paul 
Horn, LISP, Addison-Wesley, 1981) 
firmly in hand. 

With that warning, I can recom- 
mend Supersoft LISP. 

If you just want to get a feel for the 
language, you can try Software Tool- 
works LISP at $39.95 for either 
Osborne 1 or any 8-inch CP/M sys- 
tem. This one was written in C and is 
somewhat slow, but it is fairly com- 
plete. The documents are better than 
Supersoft's. Software Toolworks’ 
LISP will let you play around with 


the language to find out if you're real- 


ly interested. How can you pass it up 
at the price? 


Immortal Paperwork 

| often get letters asking why I 
haven't reviewed one product or 
another. Often the suggestions are 
very helpful. But, there's a ton of 
software around here; lately every- 
one has been sending me stuff to 
review. I'm very grateful, but I do 
sometimes feel guilty about not get- 
ting to everything as quickly as I 
should. 

One difficulty is that I have had 
two systems: a Z80 running CP/M 
1.4 and an 8085/8088 running CP/M 
2.2. But people kept sending me soft- 
ware that requires a Z80 running 
CP/M 2.2. Eventually I solved that 
problem: I got another computer. 
Next week we'll set up a Z80 running 
CP/M 2.x, and we'll reduce the size 
of that pile of unreviewed software 
that menaces me from the corner. 
We'll also be able to install Semidisk, 
which just arrived. 

Meanwhile, I’m working on not 
one but two computer books. One 
will be in loose-leaf format and con- 
tain all my back columns (updated 
and revised as necessary) plus my ful- 
minations about famous brand-name 
equipment, what hardware I really 


cant stand, and random walks 
around Chaos Manor—in other 
words, much like these columns. 
Since it will be topical, it'll probably 
need revising fairly often. That means 
small print runs, so that (1) the price 
will have to be outrageous, around 
$18 postpaid, and (2) I will want to 
keep it close to me and under control, 
so I'll let Barry Workman handle it. It 
may even be available by the time 
you read this. The other book is for a 
major publisher to be pitched at a 
mass market; BYTE readers may find 
it interesting, but youll be more like- 
ly to give it to someone who asks you 


about computers (at least I hope 
you'll want to do that). 

So, what with the books, getting 
the new Z80 system running, the 
pressure of being chairman of the 
Citizen's Advisory Council on Na- 
tional Space Policy, finishing 
Janissaries II: Clan and Crown, and 
working with my partner Larry 
Niven to finish Footfall by next 
spring, it's amazing I get these col- 
umns written at all. But I do thank 
everyone for letters and suggestions, 
and I try to answer as much of my 
mail as I can. If I owe you a letter, 
please have pity. в 


COMPUTER FORMS 


"TIES" PER INCH. 
QUANTITIES. 
CUSTOM ORDER. 


FOR 1,000, 


IMPRINTING, DEALER, 
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IN CALIFORNIA 
800-552-8817 


Accounting Plus * AlphaMicro * Apple Computer * BPI Systems * Broderbund * CADO * Cen- 
turion/Warex/EDS • Cimarron • Compumax Associates * Continental Software • D.B. Soft 
ware * Dakin-5 * Data Train * Denver Software Company * Designer Software • Digilog = 
Durango • Datamost * Dynabyte * IBM 5120 • IBM Sys 32/34 * IMS • Insoft • LIBRA * MCBA * 
NEC « Northstar • Open Systems * Osborne * Peachtree * R & B Systems * Radio Shack • 
Rocky Mountain Software * Serendipity • Shasta * (SSG) * Systems Plus e Taranto * TCS ® 
The Bottom Shelf • Van Data * Vector Graphic • Wang 


WE SUPPORT 170 SYSTEMS NOT LISTED HERE, SO IF YOU DON'T SEE YOUR 


SOFTWARE HERE CALL TOLL FREE FOR A FREE SAMPLE PACKET OF FORMS 
FOR YOUR SOFTWARE. 


WORD PROCESSING LETTERHEAD 


SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES A NEW PROCESS TO 
PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST. 
NORMAL COMPUTER PAPER USES FIVE PERFORATIONS PER INCH, BUT 
SHEER CUT USES A NEW TECHNOLOGY TO PRODUCE 80 PERFS OR 

THIS PRODUCES A VERY CLEAN AND UNIFORM 
EDGE WHEN BURST, AND IS ECONOMICAL IN BOTH SMALL AND LARGE 
SHEER CUT IS AVAILABLE ON A STOCK FORM BASIS 
IN FOUR "CLASSIC LAID" PAPERS, 
EVERY OTHER FORM CAN BE IMPRINTED TO PRODUCE 
CONTINUOUS FIRST AND SECOND SHEETS. 
$235 FOR 5,000 AND $400 FOR 10,000, 
AND VOLUME PRICING AVAILABLE. 


> i W-2 M O N T H oe 


. 30% discount good on any 
e; order of W-2's paid for by: 
! August 31, 1982. 


* i Continuous and snap-out 
ө! forms available. 


Ө CALL FOR FREE 1982 TAX FORMS CATALOG! 


8384 Hercules Street 
La Mesa, CA. 92041 


AND SUPPLIES 


WE SUPPORT MORE SYSTEMS WITH 
FORMS THAN ANYONE! 


INVOICES * STATEMENTS e CHECKS * P.O.’s * SHIPPERS * MEDICAL FORMS 


OR IN ANY TYPE PAPER ON À 


BLANK PRICES ARE $60 
WITH 
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OQUADBOARD 


THE FIRSTAND ONLY 
BOARD YOUR IBM PC 
MAY EVER NEED. 


Your IBM personal computer is a very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 
applications and functions are being 
developed every day. Now with Quadboard 


ACTUAL SIZE 


PROVEN DESIGN. 

Quadram has been shipping IBM boards 
with each of the Quadboard functions 
on separate boards since December, 
1981. They are still available as separates 
(including a Dual Port Async Board) for 
those who desire a quality board but do 
not need to keep slots open for future 
expansion. And they all come with a 
one year warranty from the leader in 
technology applications. 
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256K MEMORY EXPANSION. 

socketed and expandable in 64K 
increments to 256K, full parily generation 
and checking are standard. A Quad- 
board exclusive feature allows parity to 
be switch disabled to avoid lock-up 
upon error detection. The dip switches 
also allow itto be addressed starting 
on any 64K block so that it takes up only 
as much as it has memory installed. 
Memory access and cycle time naturally 
meet all IBM specifications. 
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by Quadram you can keep your options 
open for tomorrow's technology. Following 
in the tradition of Quadram Quality, four 
of Quadram’s best selling IBM boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan- 
sion needs and uses which you may not 
even be able to contemplate today. 
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CLOCK/CALENDAR. 

Quadboard eliminates the hassle of 
manually inputting the date on system 
boot-up by providing for the clock and 
all software routines necessary for 
inserting the appropriate programs on 
your diskettes. The internal computer 
clock is automatically set for compati- 
bility with most software routines which 
utilize clock functions. On-board battery 
keeps the clock running when the 
computer is off. 
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ALL ON ONE BOARD 


Now you can utilize all the PC's capacity 
with Quadram's extremely flexible con- 
figurations. And it's totally compatible 
with IBM hardware, operating systems, 
and high level languages. It's a full-size 
board that can be inserted into any free 
system slot and it even includes a card 
edge guide for securely mounting the 


card in place. 
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PARALLEL PRINTER 1/0. 

A 16 pin header on Quadboard is used 
for inserting a short cable containing a 
standard DB25 connector. The connector 
is then mounted in the knock-out hole 
located in the center of the PC back- 
plane. The parallel port can be switch 
disabled or addressed as Printer 1 or 2. 
No conflict exists with the standard 
parallel port on the Monochrome board. 
The internal cable, connector and 
hardware are all included. 
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INCREDIBLE PRICE! 

Priced at $595 with 64K installed, $795 
with 128K, $895 with 192K and an un- 
believable $995 fully populated with 
256K. Quadboard! You pay less for more 
and still protect the few limited empty 
slots in your computer. 


with 64K 
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ASYNCHRONOUS (RS232) 
COMMUNICATION ADAPTER. 

Using the same chip as that on the IBM 
ASYNC board, the device is software 
programmable for baud rate, character, 
stop, and parity bits. A male DB25 
connector located on the back connector 
is identical to that on the IBM Async 
Adapter. The adapter is used for 
connecting modems, printers (many 
letter quality printers require RS232), 
and other serial devices. Switches 
allow the port to be configured as СОМ! 
or COM2 and the board fully supports 
IBM Communications Software. 


i 


AVAILABLE NOW! 
Quadram does not advertise products 


until shipmenis have begun. Count on it. 
But order today for immediate delivery. 
ASK YOUR DEALER. 

All products are sold through local 
personal computer dealers. If yours 
does not stock Quadram, 

please ask him to call us 

at (404) 923-6666. 


QUADRAM 


CORPORATION 
Circle 341 on inquiry card. 
4357 Park Drive /Norcross, Ga. 30093 


System Review 


The Commodore 8032 
Business System 


Harold Dickerman 
POB 355 
Sharon, MA 02067 


Commodore has introduced a new microcomputer for 
the small-business market: the Model 8032. Inside the 
8032 is a new operating system that makes up for some of 
the deficiencies of Commodore's old operating systems. 
Also available is a version of this new operating system 
for Commodore's older machines. 

Commodore has also upgraded its dual floppy-disk 
system, now called the 4040. It is used with an improved 
disk operating system (DOS), which is more reliable and 
can now randomly access disk files. Commodore has also 
released the 8050, a dual 5%-inch floppy-disk-drive sys- 
tem with 500K bytes of storage per drive. Although the 
8050 drives are single-sided, they allow double density 
and 96 tracks per inch. The disk operating systems for the 
4040 and the 8050 are similar and the commands are 
basically the same. Any comment about the 4040 is 
usually applicable to the 8050 as well. 

The release of this new equipment is accompanied with 
new software that makes this Commodore Business 
Machine (CBM) truly a professional piece of equipment. 
With a combination of software packages (not produced 
by Commodore), this microcomputer system will find its 
way into both small and large businesses. 


New System Features 

First, a look at the 8032. Its new 80-column, 12-inch 
video screen is the most obvious difference from Com- 
modore's other systems. As before, thesystem's cabinet is 
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a one-piece housing for the main logic assembly (the cir- 
cuit board on which the system is built), power supply, 
video display, and keyboard. The clean design makes the 
system aesthetically suited for residence in an office. 

The main logic assembly runs the depth of the cabinet, 
with the power supply at the back left corner and the 
video circuitry mounted above. Heated air is allowed to 
rise upward, out of the cabinet, while cooler air enters 
through the bottom; a fan is unnecessary. 

All interface circuitry is built into the system. It is ac- 
cessible by way of three edge-card connectors at the back 
of the cabinet. This includes the famed IEEE-488 interface 
that allows the computer to control test equipment 
(among other things), the user parallel port, and one of 
two cassette ports. The memory-expansion port can be 
accessed through an opening in the side of the machine. 

One of the features for which the old PET microcom- 
puter was known was its real-time clock; thankfully, this 
feature is included with the 8032. For high-level-language 
use, this 24-hour clock reads out hours, minutes, sec- 
onds, and "jiffies" (sixtieths of a second). Through ma- 
chine language, resolution down to 1 millisecond is avail- 
able, making the system suitable as an instrumentation 
controller. Software has eliminated keyboard bounce. Of 
course, the 8032 has the unique CBM graphics characters 
and standard uppercase and lowercase letters. 

The most dramatic improvement is in the video cir- 
cuitry. Because the number of characters on the 


NT Li eo 30 — — эм, MN HTROM Ames NS TREO ДА ЛАЗ engi 
nno aE А yu VO i Н ray ebbe pT A аы АР SAN RW УЛАНДЫ 


| CAPABILITIES 
Create user defined file formats consisting of records up to 128 characters long. Will allow up to 1000 records per file. 
Allows user to select up to 7 keys from fields within the record, thereby automatically sorting the file in 7 different ways. 

. Single item search on any key. 

. Partial listing of file according to any key in either ascending or descending order. 
Complete list of file according to any key in either ascending or descending order. This means the capability to do 14 different 


mootu» 


A FULL COLOR GRAPHIC LIGHTPEN SYSTEM FOR THE APPLE 


THE FACTS: 


NOOO AKON ге 


THE COST 


spes 


COMPLETE! 


The Best Low Resolution Lightpen on the Market 

Complete Demo Program Standard 

Store to Disk/Recall from Disk, Any Picture Any Time 

Hard Copy Printout Using ASCII Characters to Represent Colors 

Keyboard Color Editor Standard — Erase or Change Any Color Any Time 

Easy to Understand User Prompts 

Extensive Professionally Written Users Guide and Quick Reference Card for All 
Keypress Commands 

30-Day Warranty 


. You get Lightpen, Disk and User's Guide 
. Will work on either Black and White or Color Monitors/ TV Sets 


THE NEEDS: 


1. Apple Il or Apple {1+ 

2. Firmware Applesoft and 20K or Language Card (48K) 
3. Interger Version Available (20K) 

4. 1 Disk Drive 

5. (Optional) 80 Column ASCII Printer 


INS LASORT 


THE MOST VERSATILE, POWERFUL SORT 
PROGRAM FOR MICRO'S — PRICED UNDER 5100" 


listings of the same file — 28 different listings if you include the partial listing capabilities. 


. Multiple nested key searches 


р co un 


OSS 


C. CP/M Operating System 


NAME 


ADDRESS 


CITY/STATE/ZIP 


Circle 132 on inquiry card. 


Allows correction of records, addition and deletion of records. 

‚ Allows limited arithmetic manipulation (Addition & Subtraction) of selected numeric fields. 

. Allows user to merge separate but identically formatted files to form a single file of up to 1000 records. 
Allows complete listing of file in the original order. 


. Complete Professional written User Guide included. 


. HARDWARE LIMITATIONS 
Requires minimum of 48K main memory. 
Requires 2 disk drives (500 records max. [single densi- В. Limited Arithmetic operations. 
ty]; 1,000 records max [double density]) 


THE COST 


$9500 


C. Nomore than 7 keys all of which must be complete fields 


(no possibility of splitting keys into smaller fields for use 
as a key). 


Ill. SOFTWARE LIMITATIONS 


A. Maximum of 1000 records per file. 


QUANTITY AMOUNT ORDER TODAY! 


P. O. Box 976, Spokane, WA 99210 
Include Check or Money Order 
Payable to Data-Rite Industries, Inc. 
OR CALL: 
Data-Rite Industries, Inc. 
Inside Wash. (509) 455-9147 
Outside Wash. 1-800-541 -9001 


Visa or Master Card 
accepted on Phone Orders 
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PRICE 


SUPER-WAND $88.00 MAIL TO: 
INSTASORT $95.00 Data-Hite Industries, Inc. 
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80-column screen is double that of the old 40-column 
display (expanding the video buffer to 2K bytes), the time 
needed to perform screen-oriented functions (clearing the 
screen, scrolling, etc.) would be increased. However, the 
display is now controlled by a 6845 integrated circuit that 
frees the microprocessor from having to perform display 
functions. It also provides extra spacing between lines of 
text. Descenders on one line no longer touch the 
ascenders of the line below. By changing to the graphic 
mode, lowercase and uppercase characters are replaced 
by uppercase and graphics characters, respectively, and 
the extra spacing between lines is removed. 

Turning on the system or moving the cursor past the 
seventy-fifth column rings the system’s bell. The speaker 


At a Glance 


Name 
CBM 8032 computer system 


Manufacturer 

Commodore Business Machines 
Computer Systems Division 

The Meadows 

487 Devon Park Dr. 

Wayne, PA 19087 

(215) 687-9750 


Price 
$2829.95 (suggested retail] including all required cables 


Dimensions 

Computer: 35.5 by 41.5 by 46.5 cm, 22.5 kg (I4 by 16.5 by 18.5 
inches, 50 Ibs} 

Disk drive: 16.5 by 38 by 36 cm, 12.5 kg (6.5 by t5 by 14.35 
inches, 28 165] 


Description 

CBM 8032 computer: 6502 MOS Technology microprocessor, 
73-кеу business-style keyboard, 1 2-inch green-phosphor display 
(80 characters by 25 lines, 2000 characters, 8 by 8 dot-matrix 
characters), IEEE-488 bus, 8-bit bidirectional parallel port, and 
two Commodore cassette ports included. 3-MHz system clock. 
32K bytes (1K used for operating system overhead) plus 
2K-byte screen buffer 

4040 dual disk drive: Shugart 54-inch floppy-disk drives, single- 
sided, single-density, 174.848 bytes unformatted, 168,656 
bytes formatted, | 44 file entries per disk 

Controller: 6504 microprocessor 

Interface: 6502 microprocessor 

Disk buffer: 4K bytes 

CBM operating system included with 8032 computer: Microsoft 
BASIC, screen editor, and built-in IEEE-488 and disk commands 
[18K ROM] 

Disk operating system included with 4040 disk drive: Program 
load and save; sequential; User, Relative, and Program files; file 
utilities (Copy, Rename, Scratch, Duplicate, New disk]; Disk 
Directory; and Error Recovery 


Software 

Business software available (also see the Commodore Software En- | 
cyclopedia}: Wordpro 4 Plus [word processing— Professional Soft- 
ware Inc.), Visicalc (electronic blackboard—Visicorp }, The 

Manager (database—Canadian Micro Distributors}, ВРІ, and CMS 
accounting software 


Audience 


This system is well suited for use in a modern office environment, 
as well as educational institutions and other business applications 


368 August 1982 © BYTE Publications Inc 


(actually a piezoelectric transducer) is connected to the 
CB2 line of the parallel port. Since this is the same line 
often used to create sound effects, these sounds can now 
be heard through the bell without an audio amplifier. The 
bell also rings when the ASCII bell code is printed. 


New Software 

To accompany the hardware modifications, Com- 
modore has updated the operating system to version 4.0 
in a way that complements the DOS. It now includes a 
new screen-oriented text editor, commands to simplify 
disk operations, and better string handling. Because the 
major change in this operating system is the addition of 
disk commands, the new version of BASIC is known as 
Disk BASIC (see the text box "A Quick Reference"). 
Notice that the new commands only make it easier to per- 
form disk functions—they do not add any new features. 
The system defaults to device number 8, drive 0 (if this 
default can be changed, it is not documented). 

To make these features available on older 16K- and 
32K-byte CBM computers (those using version 3.0 
BASIC), Commodore has released a version 4.0 read- 
only memory (ROM) upgrade. This will give the user all 
the enhanced commands, but not an 80-column screen. 
One catch is that the RECORD command (for random- 
access disk files) can only be used with DOS 2.1 and a 
4040 floppy-disk-drive subsystem. 

The disk commands are not the only change to BASIC, 
however. One other improvement is the string handling. 
When a string variable is used in a BASIC program, the 
BASIC interpreter sets aside memory space. As the string 
is reused, BASIC abandons the space and finds a new 
place in memory for the string’s contents. Eventually, 
when all the free memory is used, the interpreter must 
collect and reuse the abandoned memory. 

Garbage collection, as it is called, is also done when the 
system is asked to count the free memory locations. 
While garbage collection is going on, the system will not 
respond to the user. It therefore appears “dead” until the 
collection is done. The new version of the software does 
garbage collection in much less time. A collection that 
formerly might have taken as long as 21 minutes now 
takes only 0.64 seconds, 

Commodore has also added disk-status flags to the 
new software. These special variables, DS and DS$, con- 
tain the status of the last disk operation and disk error. 
Without these, it would be necessary for the user to write 
a three-line program to determine the nature of a disk er- 
ror. 

Three other improvements have been made: 


ewhen sending data to a device via the IEEE-488 inter- 
face, the system will send only a carriage-return char- 
acter; it will not be followed by a linefeed character 

eit is now possible to append data to an existing disk file 
eif the input string from a device is more than 80 
characters long, the system will generate a trappable er- 
ror with the message "string too long error" 


16 Bit 8086 Multi-User Microcomputer System 


i TM 
as  "MP/M-88 ow 


FOUR y $1899* 
USER ho T PER 
SYSTEM | USER 

1/2 MEGABYTE 

THE OF MEMORY 


|] |. TWO 8 INCH D.0. 
TE UN . | — e| FLOPPY DISKS 


| STANDARD FEATURES 

16 BIT 8086 CPU - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 
throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 

1/2 MEGABYTE OF MEMORY - The second most important factor which affects system performance is available user memory. Our 1/2 
Megabyte, four user system gives each user well over 100K Bytes of memory, eliminating program size compromises which 
lead to poor Multi-User system performance. 

MP/M-86'" COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for 
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 
below for important MP/M-86™ features. 

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk 1/0 interrupts to MP/M-86"", allowing for maximum system 
performance in Multi-User operation. 

TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 

ouble sided floppy disk drives and Winchester drives. 

FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 

MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices. 

EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility. All options are 
easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks, 
Winchester 31 Megabyte hard disk, terminals, and printers. 

ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 
wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile 
environments. Rack mount enclosures are available as options. 


ONE YEAR ERRATI - Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full One Year 
arranty. 


SOFTWARE OPTIONS 


MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 


LANGUAGES - BASIC-86'" FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ PASCAL/M86™ FORTH 
*NOT INCLUDING MP/M-86 and User Terminals. 


OTHER FINE $100 and APPLE PRODUCTS AVAILABLE, INCLUDING: 
ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, 1/0 Boards 
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. | 
REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 


DEALER INQUIRIES INVITED TECMAR. INC 
9 24 


23600 Mercantile Rd. € Cleveland, OH 44122 (216) 464-7410 


CP/M-86 and MP/N-36 are registered trademarks of Digital Research к. BASIE-BG, FORIRAN-26 and PASCAL-O6 are registered trademarks of Microseft Inc. PASCAL/MBG is a registered trademark of SORCIM. CBASIC/BG is a са, trademark of Computer Systems Ine. CIS-COBDL is a registered trademark of Microfocus Ine. 


CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES INC., 146 Front Street West, Suite 485, Toronto, Ontario М5) 2L7 (416) 598-1046 
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This 80-character limitation becomes apparent during 
disk-file operations. Although a record written to disk 
can be as long as 254 characters, and a string can be as 
long as 255 characters, any record that is more than 80 
characters long must be accessed one character at a time, 
using the GET# command. 


Better Editor 

Although the editor has been improved, its operation is 
still the same. To change a line in a program, merely 
move the cursor to where the corrections are to be made, 
make the corrections (insert, delete, etc.), and push 
Return. The corrected line is entered as if you had re- 
typed the whole thing. 

What makes the editor so easy to use are the keys 
designated to perform each of the cursor movements, in- 
sertions, and deletions. Whole sections of programs can 
be copied from one program to another by listing the 
lines to be transferred on the screen, calling in the new 
program (which clears out the old one), moving the cur- 
sor to the start of the lines to be transferred, and pressing 
return for every line. The cursor does not have to be 
moved over each line, nor even moved to the end of each 
line. It is as simple as that and saves a lot of typing. 

Special characters have been added to the screen editor 
that perform functions by using the video controller. (I've 
found that the graphics characters can be accessed from 


the keyboard if the 2 key is hit while pressing both shift 
keys.) The screen can now be scrolled up or down just by 
printing a special character; whole lines can be inserted or 
deleted, a line can be cleared to its end from any position, 
or from its beginning to any position. 

Two of the special characters define the upper-left and 
lower-right corners of a scrolling window—a portion of 
the screen in which the movement of the cursor is 
restricted to preset boundaries. For instance, if you 
wanted to simulate the older 40-column screen, you 
could set one special character at the top of the screen, in- 
dented 20 spaces; the second special character would be 
indented 60 spaces on the bottom line. The cursor move- 
ment would then be restricted to this area. 

This is also useful for defining split screens to display 
information. The information will scroll in the window, 
leaving the rest of the screen untouched, no matter where 
on the screen the window is defined. Normally, when the 
computer is turned on, the entire screen is the scrolling 
window. 

One problem occurs if tabs are used in the program. 
The tabs are always computed from column 1 regardless 
of the scrolling window. If the tab is before or beyond the 
scrolling window, the cursor will be placed on the nearest 
edge within the scrolling window. The window is cleared 
simply by printing the ASCII Home character or pressing 
the Home key twice. A complete list of special screen- 


A Quick Reference 


DOS 1.0 is the operating system of a 2040. DOS 2.1 is the operating system of a 4040. DOS 2.1 can read a DOS 1.0 disk and 
DOS 1.0 can read a DOS 2.1 disk; however, neither should write on a disk formatted by the other. 


New Disk BASIC See 
Commands Operation Notes 
DSAVE Saves current program in memory on disk I 
DLOAD Loads specified program into memory 

| CATALOG Lists the programs stored on the disk 
DIRECTORY Same as CAT ALOG 
SCRATCH Scratches specified program from disk 1,2 
RENAME Renames a file on disk 1 
CONCAT Concatenates two files I 
COPY Copies specified file on disk 3 
BACKUP Track-to-track duplication from one disk to another 1 
COLLECT Collects disk space from unclosed files and verifies disk I 
HEADER Formats a new disk for file storage 2 
DOPEN Opens a disk data file I 
DCLOSE Closes a disk data file I 
APPEND Opens old disk file to append additional data 1 
RECORD Specifies what record in a file will be read or written 4 


Note 1: These commands cannot be used with DOS 2.1 with a disk that has been formatted with DOS 1.0 because they perform 


write functions and cause the "72,cbm v2 dos error." 


Note 2: These commands will ask, "ARE YOU SURE?" A response of "Y" or "YES" to this will then perform the desired function. 
Note 3: COPY can copy all the files on one disk to another. Use COPY to convert DOS 1.0 disks to DOS 2.1. 


Note 4: This command (as well as some versions of DOPEN and COPY) will not work with DOS 1.0. 
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Continued on page 372 


The MICROMINT Z8 BASIC Z8 MICROCOMPUTER 


COMPUTER/CONTROLLER board repre- ° On board tiny BASIC interpreter. 

sents a milestone in microcomputer price- e Parallel and serial 1/0 ports. 

performance. It is cheap enough to be e6 interrupts. 

programmed directly in a high level lan- RS-232 CONNECTOR To Order: 

guage, and efficient enough to be battery e Just attach a CRT terminal and immediately write Call Toll Free 
operated if required. The entire computer control pregrams in BASIC. 4-800-645-3479 

is 4" by 4%" and includes a tiny BASIC 4K BYTES OF RAM 

interpreter, 4K bytes of program memory, «26132 4K X 8 low power quasi-static For Information Call 
one RS-232 serial port and two parallel RAM. EPROM pin compatible. 1-516-374-6793 


ports, plus a variety of other features. Us- 
ing a powerful Z8 microcomputer chip and SWITCH SELECTABLE BAUD RATES 


26132 4K X 8 RAM, the Z8 BASIC e 110-9600 BPS. MICROMINT INC. 
COMPUTER/CONTROLLER board is com- FULLY EXPANDABLE 917 Midway 
pletely self-contained and optimized for e Data and address buses available for 124K memory Woodmere, N.Y. 11598 
use as a dedicated controller. The unit is and I/O expansion. 
assembled and tested and comes with • 2 onboard parallel ports. 
over 200 pages of documentation. e 7.37 28MHZ crystal for fast contro! operations. 
The price, in single quantity, a tiny $195.* JUMPER SELECTABLE MEMORY OPTIONS 
Optional power supply e 4K RAM, 2716 or 2732 EPROM operation. 
(+ 5, + 12 and - 12V) $35. LOW POWER 
Please include $4 for shipping and handling. eConsumes only 1% WATTS at +5, +12 
*Call Micrqmint for quantity pricing and -12V (optional power supply available). 


Micromint will put both a 
computer development system 
and an OEM dedicated controller 

inthe palm of your hand 


for only $195. _ | 
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| Р As featured іп Byte Magazine, July, August, 1981. 
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Decimal Equivalent 
Screen-Control ASCII Control 
Function Description Code Character 
BELL Sounds bell for % second 7 g 
TEXT MODE Sets TEXT mode (uppercase/lowercase and extra spaces) 14 n 
SET TOP Sets top left of scrolling window at position 15 0 
DELETE LINE Deletes current line and scrolls screen up one line 21 u 
ERASE TO END Erases from current position to end of line 22 U 
SCROLL UP Scrolls screen up from bottom, top line lost 25 y 
GRAPHIC MODE Sets GRAPHIC mode (uppercase/graphic no space) 142 N 
SET BOTTOM Sets bottom right of scrolling window at position 143 O 
INSERT LINE Inserts a line at current position, scrolls down 149 u 
ERASE BEGINNING . Erases from start of line to current position 150 V 
SCROLL DOWN Scrolls screen down from top, bottom line lost 153 Y 


Poking a 12 or 14 to location 59468 will not change the line spacing between lines. A function's code and inverse (i.e., DELETE 
LINE versus INSERT LINE or SCROLL UP versus SCROLL DOWN) are 128 apart (i.e., 21 (DELETE LINE) + 128 = 149 (IN- 
SERT LINE) 


Further Notes (Some known bugs in the disk operating system) 

1. Sometimes when the pointer is moved from the middle of one record, it does not go to the beginning of the next record as it 
should. The RECORD command should be used to position the pointer before each I/O to the file. 

2. The save and replace also found in DOS 1.0 has not been corrected. 

3. When DS is less than 20 (but greater than 1), DS$ is blank. 

4, Opening a data file without specifying the drive number causes a "FILE TYPE MISMATCH ERROR" by the DOS (this is 
taken care of in Disk BASIC). 

5. The BLOCK-ALLOCA TE command does not function properly. 

6. The pattern matching with trailing '?'s does not match properly. "A???" will match the file "A", "AA", "AAA", or "AAAA", 
but not “AAAAA". 

7. The D$ variable does not always match the ST variable after a disk operation. 

8. SCRATCH will not remove a recently used data file because it finds that was used and believes that the file is still open. 

9. The work-space buffers are not reclaimed when a disk file is not properly closed. 

0. Scratching an open file will give the file a "DELETED" file type in the directory and garbles DS$. 

11. Relative files cannot be copied with the COPY command. They must be rewritten or the disk they are on must be duplicated 

(backed up). 


12. When drive 1 is automatically initialized, DS$ becomes incorrect. 


CROSS REF. PROGRAM - 


for 
MBASIC & BASCOM 
Source Files | 
M80 and CP/M's ASM ьа: | 


MXREF willlist all program variables, 
functions, key words, strings, con- 
stants and line number references in 
alphabetical order. 1000 variable 


MEMOREX 
Flexible Discs 


SAVE 40% wits to: you 


5 TA 7 эре city вон Ргісе/10 


Roe 16 sector 


1 Side, double density 

2 Sides, double density 

1 Side, 80 track, double density 

2 Sides, 80 track, double density .......... 
(All 5%” have Hub-rings) 


8’ 3 Specify sott 
or 32 sector 


names allowed. Requires an 8080 or 
Z80 running CP/M ver. 1.4 or later 
and at least 48K RAM. Price $96.00. 


Manual only $15.00. Add $5.00 COD. 
MXREF available in CP/M format on | 
5" NorthStar or 8” single or double 
density soft sector. 


COMPUTER TOOLBOX INC. 
1325 East Main St. 
Waterbury, CT. 06705 
(203) 754-4197 


Circle 104 on inquiry card. 
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GRAPHICS HARDCOPY 
Dumps anything on screen of ATARI 400/800 то penter All 
qiaphics and text modes Piayers/ Missiles; scating «grey scale 
GTlA/moie! Works with. EPSON, Centomcs 739, 105 and 
Tiendcom 
“AT ARI 15 а тесиїетесі trademark of ATARI Computer Inc 


See Jan 82 COMPUTE! for reis 
{ (Y (209!) 667- e. e 8888 


WA o N. Golden on vd. 
ДУ >. California 95380 
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1 Side, single density 
1 Side, double density 


CHECKS — VISA — - сор 
(313) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 
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CP/M USERS: 


Prepare Even the Most 


Quickly, Easily! 
With EZ. COM 


Software Programming Aid 


Complicated Programs 


Program logically, conveniently by structure and modularity! 


EZ.COM is an efficient programming tool that drastically reduces total cycle 
time of programming and eliminates the tedious construction of complex pro- 
grams. EZ.COM creates and maintains libraries of program modules. 


e Modules may be as longas 100 lines. Each library 
may be as large as 8 megabytes and may contain 


as many as 16 thousand modules. 


e Modules may be created, transferred from 
another library, or purloined from other program 


source listings. 


e Modules have no format restrictions and may 
consist of coding, tables, description text, dis- 


play formats, etc! 


e Modules are filed random access allowing in- 


stant storage and retrieval. 


Written in efficient and fast 8080 assembly, EZ.COM produces easily debugged and 
understandable programs faster than any other technique. Many programs may 
coexist inthe library in the form of module lists which may then be used to obtain source 
files. Using lists arranged as hierarchical structures, the most modern techniques of 
structured and modularized programming may be used. A library index is available on 
demand along with module catalogs and program source listings. 


EZ.COM OFFERS THE SIMPLEST TO LEARN, 
EASIEST TO USE FULL PAGE EDITOR YOU' LL EVER SEE! 


e All the special options and features you'll ever want! 
e All editfeatures are detailed on an edit help page—a 
key stroke gets it and a second returns you to your 


original place. 


e A spooler is provided for listing while you are editing. 


GOOF p ROO F? You can bet on it! An OOPS Key is provided to 


back out of any situation. Syntax edit is performed on the way in; all commands will be 
grammatically correct. RESET at any time, the files are protected. 


For $195 we'll send you the program along with sample files and 
reports on an IBM format 8” single density floppy, and an instruction 
manual you'll find to be an invaluable programming aid. Or, send $35 
for the manual alone (later applied towards your purchase of the 
program.) $5.00 will bring you a program description with sample 
modules and reports. 


The Softwarehouse 


1542 W. Pepper 
Mesa, Arizona 85201 


or Call (602) 969-1430 


“Requires CPM, 40 К RAM, at least one disk, and the dumbest of terminais. 
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control characters can be found in the text box “A Quick 
Reference." 

The screen editor also gives the space-bar and the 
cursor-control keys an automatic repeat and enables both 
the Repeat key and the Tab key. Holding down the 
Repeat key while pressing any other key will cause that 
key to repeat. The Tab key causes the cursor to move to 
the next tab stop. By pressing a Shift/Tab combination, a 
tab stop will be set (or cleared if one already exists) at the 
current cursor position. Since a tab stop can be set for 
each column, a total of 80 tabs can be set at any one time. 

The ESC (Escape) key has also been given a function. 
One wants cursor controls to function while the program 
runs, but the same controls should be visible as special 
characters in a listing (it would be difficult to read the list- 
ing if the screen would clear each time a Clear Screen 
character was used). To avoid this problem, Commodore 
decided that if an odd number of quotes were typed on a 
line, the system would be in quote mode and a screen- 
control character would appear as a white-on-black char- 
acter. The quote mode is also initiated when spaces have 
been inserted into a line with the Insert key. To end quote 
mode, you have to type another quote (unless it was ini- 
tiated by the Insert key) or hit Return (and accept a line 
that should possibly not be accepted). By hitting the ESC 
key, you will escape from quote mode and the cursor 
keys will function normally. 

The Run/Stop key has also been changed. In the old 
OS, it would load the next program from tape and run it. 
Now, it automatically loads and runs the first file from 
disk drive 0. This makes it easier for inexperienced 
operators to use software packages. 


The Rest of the Story 

Disk BASIC (OS version 4.0) was primarily designed 
to be used in conjunction with the new DOS 2.1. Though 
it can be used with the older DOS (version 1.0), the full 
potential of the system cannot be realized. Although ac- 
cess is the major and most important improvement to the 
DOS, Commodore has made other improvements. 

The reliability of the disk drives has been improved by 
the removal of one sector (256 bytes) from each of the in- 
ner seven tracks on the disk. Because one of these sectors 
came from the directory track, there is now a maximum 
of 144 entries to the directory. This change also resulted 
in the loss of six data blocks from the disk. Because of this 
change, the disks made by the different DOSes are not 
compatible: but one can read disks made by the other 
(note that an 8050 can read only an 8050 disk). DOS 2.1 
will generate a "CBM DOS V2" error if you try to write 
on a disk formatted by a version 1.0 system; however, if 
you write to a 2.1 formatted disk with DOS 1.0, the 
directory track will be disturbed and subsequent opera- 
tions will cause disk errors. 

Other changes to DOS 2.1 include an error counter in 
the BACKUP (a track-by-track duplication that destroys 
any data originally on the destination disk) command. 
To back up a disk now takes 2 minutes and 15 seconds 
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instead of 6 to 7 minutes. Also, if the system encounters 
an error during a COLLECT (verify), the system will 
restore a bad Block Availability Map (which tells the 
DOS what blocks are free for use as storage). This was 
not available under DOS 1.0. 

Another improvement is in the COPY command, 
which will now copy all the files on one disk to another. 
Trying to copy a file to disk where that file is already in 
use will produce the "FILE EXISTS" error message, and 
the COPY will be halted. When converting disks from 
DOS 1.0 to DOS 2.1, the COPY command is the one to 
use. 

With random-access files, each record must be the 
same length, making it important to inform the DOS how 
large each record will be when the file is created. This is 
so that the DOS can compute where to position the disk's 
head for the next appropriate record. The maximum 
record length is 254 characters, with a maximum of 
65,535 records in a file. (The disk would not be able to 
hold all 65,535 records if the record length was more than 
two characters.) 

Part of the beauty of Commodore's system using intel- 
ligent peripheral devices is that they can be doing one 
thing while the microprocessor is doing another. For in- 
stance, when the disk drive sends out a record, it auto- 
matically does a "look-ahead" operation and gets the next 
record (this makes sequential operations faster) while the 
microprocessor busies itself with computations. 

Software availability for any system is quite impor- 
tant. Usually, after the introduction of any new com- 
puter, it normally sits around for a time before any good 
software is available. For the CBM 8032, however, this is 
not the case. Any software written in standard BASIC or 
for Commodore computers should run on the 8032 
without modification. It does, however, depend on how 
the program was written. 

Because the 8032 uses the new version 4.0 OS (meaning 
different ROMs), any program that has machine-lan- 
guage calls to the operating system probably won't work 
without some modification. For instance, in the 8032, the 
interrupt vector points to a different location than in the 
older CBMs. 

The other major difference that will cause a com- 
patibility problem is the difference in the screen sizes. 
Programs (mostly games) that peek and poke at the 
screen buffer won't work due to the difference of line 
lengths on the screens and the additional 1000 bytes in the 
screen buffer of the 8032. 

Since the 8032 is ostensibly a business computer, it is 
more important to have professional business software 
available than games. Fortunately, some very powerful 
business programs are on the market. One is Professional 
Software's Wordpro 4 Plus. This is possibly the most 
powerful word-processing software available for a stock 
microcomputer. 

Another powerful software package available for the 
system is Visicalc. On the 80-column screen, you can lay 
out spreadsheets of all types (i.e., budgets, balance 


Fully assembled and tested s 
and functionally identical to 
centers for $hundreds more. 


with gold plated contacts. 
o POWER SUI 


MODEL Ill DISK 


TCS MODEL Ill 48k 2 DISK 


ems that are software compatible 
adia Shack units sold at computer 
Includes DOSPLUS 3.3. 

e CONTROLLER BOARDS are high quality double sided epoxy boards 


PPLY is the finest switching type available. 

e MOUNTING HARDWARE includes power and data cables. 

e DISK DRIVES are Tandon, the same ones used by Radio Shack - 40 
track, double density, 5 millisecond stepping rate. 

The System comes with 180 day TCS limited warranty. $1795 
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$2095 MODEL III 48k 2 DRIVE SYSTEM with 720,000 bytes of storage 


TCS uses 2 dual headed 40 track Tandon drives. You can convert your existing 40 track 
standard diskettes. This syatem includes Free DOSPLUS 3.4(retadl value $145) 


EXPANSION KITS 


Controller, Power Supply, Mounting Hardware & Instructions ................ 


1 
= Controller, Power Supply, Hardware & one 40 track Tandon drive 


P»OROE BO PON OR BOO o 


Controller, Power Supply, Hardware, two 40 track Tandon drives, 32k memory 


(everything you need for 2 drive 48k upgrade) 
За Kit З but with two BO track drives (dual sided 40s 
4 Tandon 40 track disk drive (bare drive only, no instructions) 
4a Kit 4 but with Configuration Instructions & Power Cable 


= 16k of high quality C5 memory 
5а 10k of R 

32k of high quality TCS memory 
ба 32k of A 


тетогу.................... 
төётогу.................... 
г Disk Controller Board (supports 40/80 single/double sided drives) 
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Switching Power Supply for Controller & two drives ......................... 


Е 
9 Hardware & Cabling kit for above components ....... 


PRINTERS & ACCESSORIES 


MATRIX PRINTERS 


LINE PRINTER VII RS $325 
NEC 8023A $495 
C. ITOH 8510 $495 
OKIDATA 82A $499 
OKIDATA 82A w/tractor $559 
OKIDATA 83A $769 
LINE PRINTER VIII RS $649 


CENTRONICS 739parallel $599 
CENTRONICS 739 serial $749 
OKIDATA 84 / 200 cps $1295 
LINE PRINTER VI RS $988 


CENTRONICS 704 $1559 
ANADEX 9500/01 2k buf. $1295 
TEXAS INST. 810 Basic $1595 
LINE PRINTER V RS $1549 


Centronics 352/200cps $1795 
Centronics 353 / dual mode, 
200cps data proc., 50cps 
super letter quality $2495 
LETTER QUALITY 
Daisy Wheel / Spinwriters 


C. ITOH F-10/40cps $1595 
DAISY WHEEL li RS $1695 


DIABLO from $2350 
QUME from $1850 


NEC SPINWRITERS $CALL 
LINE PRINTERS 
CENTRONICS 6080/81 
600 lines per minute 


6081 standard $6399 
6080 quietizedcabinet — $7676 


Circle 405 on inquiry card. 


aerate 


Epson 
EPSON MX80 $CALL 
EPSON MX80 FT $CALL 


EPSON MX100 FT $CALL 
FREE Graphtrax!!! 


EPSON ACCESSORIES 


GRAPHTRAX 80 option (bit-image/italics).579 
CABLE Model | intertace & Model NI............ $35 
$25 if purchased with EPSON printer 
CABLE & INTERFACE to Model | keyboard..585 
APPLE interface & cable........................... $89 
GRAPPLER Appie hi resolution graphics..SCall 
IEEE interface & cable (CBM/Pet).............. 579 
ATARI cable (must have 850 interface)......$35 
SERIAL RS232 2k buffered int. card.......... 5149 
RS COLOR computer to Epson card/cable..$59 


EPSON PACK Il 


Screen oriented bit Шип 
gaies generator for Model fl. 
reate your own characters, sym- 
bols, etc. Includes documentation. 
$24.95 purchased with printer 
$34.95 when purchased se parately 
$7.50 for update of Epson Pack | | 


Interfaces & cables available for 
most printers with any TRS80, 
Apple, Atari & most other com- 
puters. $$$$CALL FOR PRICES! 


ALTOS COMPUTERS 


MODEL Ш SYSTEMS 


| TCS Mode! Il Systems have sica TCS 
pemo and 180 day limited warran 
y 


INDIVIDUAL CABINETS 


DOUBLE CABINETS with 2 DRIVES 


MODEL Il 64k 


MODEL 16 1 DRIVE 
MODEL 16 2 DRIVE 
DT-1 DATA TERMINAL 


Mod16 Memory Expansion 
COLOR COMPUTER 


Original 90 day manufacturer's warranty. 


Original 90 day manufacturer's warranty. 16k Level 1............ $308 

16k Extended Basic.... $398 
Model II 32k ........... 8868 32K Extended Basic... $CALL 
Model 111 48k ........... $918 Color Disk...$479 Disk 1..$349 


Model 111 48k 2Dr.RS232 $1944 


TES version Color Computers uses anginal 
RS hardware and TCS memory. Y u ge t80 
y. No day limited warranty on TCS Color Computer. 


| warranty when you open computer ог add 16k Extended Basic...... $439 
internal components after you receive it. .32k Extended Basic $499 
TCS Model Ill 16k ....... $788 32k Memory Upgrade ..... $79 
TCS Model II] 32k ..... .. $818 Color/Epson int. & cable.. $59 
TCS Model 111 48k ....... $848 2k Buffer ColorGraph.... $155 


TANDON DRIVES 


DEALERS! ASSEMBLERS! Quantity Purchases Invited! 
Bare drives are available, or you can buy them with 
power supply, cabinet and cable, fully assembled and 
ready to plug in to your computer. 

BARE DRIVES ONLY 


40 track single sided............... $249 40 track single sided..............- 199 
80 track (dual sided 40 track) ...... $389 80 track (dual sided 40 track) ...... 
160 track (dual sided 80 track) ..... $499 160 track (dual sided 80 track) ..... $418 


8 inch Slimline sgl/dbi sided ..... 
Winchester hard drives. 5-30 meg $CALL 


40 track single sided............... $489 
BO track (dual sided 40 track) ...... $699 
| 180 track (dual sided BO track) ..... $949 WE WILL NOT 


| Heavy gauge CABINET with POWER 
SUPPLY. External gold connector allows 
instant hook/detach from drive cable. 


BE UNDERSOLD! 


CORVUS HARD DISKS CALL FOR PRICES $$$$$ 


Add 5, 10 or 20 megabytes ofstorageto your TRS80, Apple, Atari, 
Heath, Zenith, Intertec, IBM, S-100 and many others. One or sev- 


eral computers can share a hard disk. Get simultaneous access to 
data for multiple users. Available NOW at SUPER SAVINGS! 


DEALERS...You can buy CORVUS from us for less. Call & $AVE. | 


CUSTOM SOFTWARE FROM TCS 


elis an Integrated BINARY SEARCH TREE programs now available. This series of 
AE yeu: ully implements the B- TREE structures including INSERTION, DELETION, EDITING 

TRAVERSAL. No more sorting or long data file searches and yet files can be larger than 
memory. Duplicate keys are fully supported. Files can be retrieved in sorted order via B- 
TREE Traversal. Each of the programs come with fully commented source code so that you 
can use the modules in your own programming. A Screen oriented Input routine is also 
included in each module. The following B-TREE programs are now available and each | 
includes all of the mentioned modules and full documentation: 


B-TREE Library (organize your home library keyed by author)............................ $39.95 
B-TREE Video cha ne your video cassette library, prints labels, etc).............. $39.95 
B-TREE Malling Lisi (keyed by name ог zip,label printing,etc).......................... $49.95 


If you buy somewhere else, 
youlll probably pay too much! 


For last. efficient service. Heart Of we can air freight from Dallas 


TEXAS COMPUTER SYSTEMS 


P.O. Box 1327 Arlington, Texas 76004-1327 
Toll Free Number 800 433-5184 
Texas Residents 817 274-5625 
* Prices subjecl to change al an time CALL FOR OUR 


* No Tax out-ol-state. Texans add 
< Many Чет Shipped FREE. Call tor quoe. FREE CATALOG!! 


sheets, etc.) to see how changing one element affects the 
rest, 


Documentation 

One area in which Commodore has made a remarkable 
improvement is documentation. In the past, documenta- 
tion for Commodore computers has been quite poor, 
lacking both in content and approach. The 8032 comes 
with a User's Reference Manual that explains in a clear, 
concise manner the capabilities of the system and the en- 
tire command set. The command set is presented in a 
form used by other technical manuals showing the com- 
mand format and syntax, in which version of Com- 
modore BASIC it can be used, its purpose, remarks about 
the command, and detailed examples. The manual in- 
cluded with the 4040 explains the operation of the disk 
and the disk organization, as well as how to use the 
various disk commands. 

I believe, however, that some documentation is lack- 
ing. From past experience, I know that a command can be 
abbreviated to the first few letters (i.e., goto — gO, 
gosub = роб, print = pR, etc.). This time-saver is not 
mentioned in any of the manuals. The screen-control 
characters and the use of the screen editor (one of the 
nicer programming features on the system) are also com- 
pletely missing from the documentation. 

In the Users Guide is a system memory map by 
1K-byte blocks. Included in that manual's appendix is a 
list of more than 20 system calls, plus the missing 
machine code needed to perform the listed function. All 
these system calls are common to all versions of Com- 
modore's operating system. This is quite helpful for those 
who wish to do machine-language programming; how- 
ever, Commodore omits the zero-page memory map, one 
of the most important memory maps for a 6502-based 
machine. My interpretation is that Commodore wants 
other people to write software for its machines that is in- 


Ф 
АШ 
p. 
LI 


(© STARTJOR 
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Q.T. CALENDAR CLOCK 


for Apple or $-IOO Computers 
Only 150.00 


22:00:00 


 STARTJOB VERS 11 
These Jobs Will Start Al 
22:00:00 


Receive B: 
Transmit С: Test.txt 
Crun2 Update 
Submit Payroll 


Starting Delayed Jobs 


System Solutions, Inc. 
Р.О. BOX 35 

KNOB NOSTER. MO, 65336 
(816) 625-7863 
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For the ‘89 | 
. à MP/M lle Compatible Banks 
: "Invisible Disk" CP/Me 


Software Included 


Only $595.00 


MAGNOLIA 
MICROSYSTEMS 


SEATTLE, W/A 98119 
[206] 285-7266 [800] 425-2841 


CP/M? & MP/MII? areregistered trademarks of 
Digital Research, Pacific Grove, CA. 


Circle 243 on inquiry card. 


dependent of the model it was written on. 

The upgrade ROM for Model 2001 computers will give 
you all the features and improvements of Disk BASIC, 
without an 80-column screen. Though the new operating 
system uses an additional ROM, helpful commands such 
as TRACE and RENUMBER were not included. (The re- 
quest for "Programmer's Aid" routines has been 
answered by Power, a 4K-byte ROM from Professional 
Software Inc., 51 Fremont St., Needham, MA 02194.) 
Likewise, Commodore is offering an upgrade for the 2040 
disk drive that makes it a 4040. This set of three ROMs 
and one controller will give an old 2040 random-access 
capability and increased reliability. Remember that if you 
upgrade to a 4040, your 2040 disks must be converted to 
the new DOS 2.1 format before you can write on them. 


Conclusions 

The CBM 8032 computer and 4040 disk drive form a 
good business system for the small to medium-size busi- 
ness. The lack of a marketingstrategy by Commodore, as 
well as its past nonchalant attitude toward the encourage- 
ment and development of good software, has hurt its 
credibility, especially in comparison to the other systems 
on the market. 

The available business software, Wordpro and Visi- 
calc, make excellent use of the capabilities of the CBM 
8032 and coincide with the environment in which it is 
best suited. The recognition of the companies who 
market these types of programs will keep this computer 
in a business atmosphere. 

With an increasing number of competitive machines 
being brought to the marketplace, Commodore appears 
to be now providing better support and documentation 
on its systems. The documentation included with the 
CBM 8032 and the 4040 disk drive has improved over the 
documentation provided with past Commodore com- 
puter systems. B 


Verbatim 
flexible disks 


Call Free (800) 235-4137 tor 


prices and information. Dealer 
inquiries invited. C.O.D. and 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San LuisObispo, CA 
93401. In Cal. call 
(BOO) 592-5935 or 
(805) 543-1037. 


Circle 314 on inquiry card. 


INEXPENSIVE MASS STORAGE 


Gallium 10, 20, 30 & 40 megabyte disk systems 
are the MOST cost-effective winchester disk systems 
for your Apple® |! computer. 


The Gallium-10 is available in a 10 Mbyte 
configuration for an introductory price of §2495. 


GALLIUM IS VERY ECONOMICAL 


For the price of 4 disk drives you can have the 
capacity of 72 diskettes and our Volumes are 3 
Apple diskettes’ capacity. That means you can 
have over 4OO kilobytes files without segmenting 
your data base. 


With our intelligent controller you can expand to 4O 
megabytes with the addition of 3 more 1O 
Megabyte drives. 


We use proven winchester disk technology to assure 
you of the finest quality disk drive your money can 
buy. The disk drive operation is NOISE-FREE for 
office and home environments. 


GALLIUM SOFTWARE 


The Rom-resident software interfaces to DOS 3.3, 
Apple Pascal (optional) and CP/M (optional). All 
operating systems remain unmodified so there is no 
need to change anything in your programs to use 
the Gallium-1O. 

Utilities provided include programs to copy from 
floppy to Gallium and from Gallium to floppy, format 
volumes, and a demo program to show you how 
your disk can be used. 


SERVICE 


Gallium-1O disk drives come with a 9O-day parts & 
labor warranty. An extended warranty is available 


XITENSYSTEMS 


16815 Hawthorne Віма. e Lawndale, СА 90260 e б 575-3966 


at extra cost. Gallium disk systems require no 
preventive maintanence. 


SPECIFICATIONS: 
DATA ORGANIZATION 
Capacity (Megabytes) 
Unformatted 
Formatted 


DISKS 


14.4 Megabyte 
11.3 Megabyte 


6 
5.25/13.33 
PERFORMANCE 


Access Time Track To Track (3 milliseconds) 
Disk Rotational Speed 
Peak Transfer Rate 


UTILITIES 
Formats All Surfaces 
Initializes With An “EMPTY” File 
A Given Number Of Volumes 
Finds All Volumes On Which 
Any Given File Is Resident 
Finds & Runs The Given File 
From The First Volume On 
Which It Is Resident 
Partitions The Disk For DOS 3.3, 
CPM & PASCAL Allocating 
The Required Number Of Sectors 
For Each Given Operating System 
Permits Booting 
In CPM Operating System 
Permits Booting In PASCAL 
Connects Gallium То DOS 
If Booted From Floppy Disk 


CPM Boot 


PASCAL Boot 
Connect 


° Apple is a registered trade mark of Apple Computer Co. 
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PERSONAL COMPUTER 


HARDWARE: 


CORVUS. Нага Oisk Systems. See Corvus section this page SAVE 
Microsoft, 64K RAM Card New! $395 2096 
128K RAM Card New! $555 20% 

256K RAM Card New! $875 20% 

‚ 64K RAM Chips New! $160 20% 
Quadram, Quad Board 256K, 4 function brd. New! $689 31% 
TG Products. Joystick $ 49 25% 

SOFTWARE: 

Automated Sim. Temple of Apshai $ 29 25% 
Cavalier, Championship Blackjack $ 29 25% 
Continental, Home Accountant Plus $112 25% 
Denver, Easy (Exec. Accounting Sys.) $545 25% 
Infocom, Dead&éne $ 39 25% 
Zork | $ 23 25% 

Zork |! $ 23 25% 
Innovative, T.M. ІК (a DBMS) $369 25% 
ISM, Mathmagic $ 69 25% 


Ж Insoft. Accountant 
For each GL, A/R. A/P or Payroll. Absolutely the best IBM-PC accountmg software 


we have seen. We use it and recommend A ghy. A best buy! $99 60% 
Info. Unlimited, 
Easywnter Il New! $259 2596 
Phone Support on Fasywriter 11 Call Call 
Easyspeller (88K words) New! $129 25% 
Easyfiler (a DBMS) New! $299 25% 
Micro Pro, Wordstar New! $285 40% 
MailMerge $ 90 4096 
Sorcim, SuperwrHer $295 25% 
Super Calc $219 25% 
Visicorp, Visicaic $159 2096 
Visicalc/256K $199 20% 
СЕ commodore 


С commodore vic=20 


VIC 20 Home Computer 


Datasette VIC 1530 

Disk Drive VIC 1540 

Super Expander VID 12114 3K with lots of extras 
3K Memory Expander Cartridge 

8K Memory Expander Cartridge 

16K Memory Expander Cartridge 

VIC Modem, Telephone Interface 

VIC/IEEE-48B Interface 

Joyshck 

Game Paddle Pair 


Software full line in stock. Gall 


800 Computer 16K 

800 Computer 32K 

800 Computer 48K 

400 Computer 16K 

810 Disk Drive 

850 Interface 

410 Recorder 

825 Printer 80 Col. Impact 


ATARI 


820 Printer 40 Col. Impact 
822 Pnnter 40 Col. Thermal 
830 Acoustic Modem 

16K RAM 

32K RAM 

Le Stick by Datasolt 

Game Paddles (pair) 
Joystick (par) 


SOFTWARE: 
Visicalc, Disk 
Word Processing, Disk 
Pacman, Cart New! 
Centipede, Cart New! 


Caverns of Mars, Disk 
Touch Typing, lape 
Personal Financial Mgt, Qisk 
Entertainer Kit, Cart 
Educator Kit, Cart 
Programmer Kit. Cart 
Communicator Kit, Cart 
Dow Jones invest. Disk 


Temple of Арѕһа by Automated, Disk $ 29 25% 
Apple Panic by Broderbund, Disk $ 23 25% 
Raster Blaster by Budgeco. Oisk $ 23 25% 
Bug Attack by Cavalier, Oisk $ 23 25% 
Text Wizard by Üatasoft, Disk $ 75 25% 
Сотри-$ет:е$ by Edu Mare, Disk Call 25% 
Deadtine by Infocom. Disk $ 37 25% 
Zork || by Infocom, Disk $ 29 25% 
Asteroid by On-Line, Disk $ 20 25% 


Portland, OR, Cash & Carry Outlet 


11507-0 SW Pacific Hwy, Pacific Terrace Shop. Ctr. Tigard, OR. Over-the- 
counter sales only, On 99W between Rte. 217 and Interstate 5. Call 245-1020. 


us Py Чч 


. „ыт E F Tig os TL. ан UT. = 


BUSINESS & DEVELOPMENT 


ri dto 


CP/M 


SOFTWARE 
SAVE 
Adventure, Adventure's /i1 to #12 inclusive, 8" $ 95 26% 
Ж Ashion-Tate, dBase ll, 8" $495 30% 
Datasoft, Mychess, 8" $ 39 25% 
Fox & Geller, Quickcode tor dBase II $249 13% 
Quickscreen for dBase || $129 13% 
dUtil for dBase |! $ 75 25% 
Infocom, Deadline, 8” $ 45 25% 
Zork ||, 8" $ 39 25% 
Innovative, Spellguard, 8” $220 25% 


Ж Insoft, Accountant, 8", each module 
For each GL, А/В AZP or Payroll. Absolutely one of the best accounting software 


system available. We use it and recommendit highly. A best buy! $ 99 60% 
MicsoCraft. Legal Billing & Time Keeping $395 45% 
Prot. Bling & Time Keeping $395 45% 
MicroPro, Wordstar, 8" $249 50% 
Oatastar, 8" $199 43% 
Mailmerge, 8” $ 85 44% 
Super Ѕогі, 8" $150 40% 
Word Master, 8" $ 90 40% 
Spell Star, 8” $150 40% 
Calc Star, 8” $180 40% 
Microsoft. Fortran-80, 8” $325 25% 
Basic Compiler, 8” $295 25% 
Cobol-80, 8” $545 253, 
Basic-80, 8" $275 25°, 
Peachtree, Magic Wand, 8" $275 30% 
GL, A/R, A/P, PR or Inventory, 8” $325 35% 

f/ HEWLETT 

WB PACKARD 
SAVE 
WH/P 85 Microcomputer/Monitor/Printer Special! $1895 31% 
H/P 87 CP/Microcomputer New! $1875 25% 
WH/P 125 CP/M Microcomputer New! $1965 30% 
H/P 82901M 5" Dual Drives $1595 28% 
H/P 7225B Professional Graphics Plotter Special! $1795 35% 
H/P 7470A Graphics Plotter New! $1125 28% 
yk H/P 8290B Serial Printer Special! $ 850 50% 
НАР 41C Calculator $ 185 25% 
H/P 41CV Calculator 2.2K $ 245 25% 
Card Reader lor НРА] $ 159 27% 
Printer/Plotter for HPA] $ 289 25% 
Optical Wand lor HP 4] $ 89 25% 

Software: 

Visicalc + lor HP87 $ 189 Eh 
Viscalc + for HP125 $ 159 Fala) 


* Accountant by Insoft for HP125 or HP87 
For each GL, A/R, A/P or Payroll. Absolutely the best HP125 or HPE? accounting 
sofware we have seen, We use it and recommend it highly. A best buy! 
99 6096 


Full line of HP accessories and software Call Call 


^. CORVUS SYSTEMS 


SAVE 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 


& Meg Hard Disk 
11 Meg Hard Disk 
20 Meg Hard Oisk 

Mirror built-in for easy backup 

Appie Interlace 

Apple Ill Interface (SOS) 

IBM PC Interface (1BM 005) 

Xerox Interface (CP/M) 

NEC Interface (CP/M) 

TRS-80 Interface (call) 

Other Interfaces, Omni-Net, Constellation, Mirror. All in Stock. 


NEC 


Ren Tec "The Wedge" 32K 
8023 Impact Printer F/T 
Impact Printer Cable 
3510 Letler Qualty Daisy Wheel Printer 
Monitor, 12” Green 
Monitor. 12" Color 
Software: 
NEC CP/M 005 lor NEC 8001 
NEC Report Manager 
NEC General Accounting 
NEC Accounts Receivable 
NEC Inventory System 
NEC Payroll System 
NEC Game Pack | 
NEC Game Pack Il 
NEC Word Processor 
Infocom, Zork Il 
Deadline 
Insoft. Accountant 
For each GL. A/F, A/P, or Payroll, Absolutely the best NEC accounting software we 
have seen. We use it and recommend it highly. A best buy! $ 99 60% 


$2495 
$3995 
$4795 
$ 649 
$ 239 
$ 239 
$ 239 
$ 239 
$ 239 

Call 


SAVE 
25% 
25% 
25% 
17% 
25% 
25% 
20% 
25% 
25% 


$ 739 
$ 739 
$ 485 


$ 495 
$ 480 
$ 49 
$1935 
$ 159 
$ 349 


$ 115 
$ 135 
$ 239 
$ 239 
$ 239 
$ 239 
$ 24 
$ 24 
$ 395 
$ 29 
$ 39 


8001 32K Computer 
286K Total, Qual Drive PCBO31 
32K addon and 1/0 Unit PC8012 


25% 
30% 
40% 
40% 
40% 
40% 
20% 
20% 
20% 
25% 
25% 


| 
| 
| 
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усу FoR THE APPLE II+ — 
DIRECT SUBSTITUTES lor 
MicRO-sci APPLE DRIVES 


Micro-Sci A2 drives and/or controllers are direct plug compatiable subsbtutes for 
Appte drives and controllers. А2 will run all Apple software. Save over $350 on an A40 
or A2 dual drive system. We use them and highly recommend the product. 


we du CM, n 


yk A2. 54”, 143K Osk Drive $369 23% 
Controller Card for A2 Drive $ 79 21% 
A40, 5%”, 160K Disk Orve $359 20% 
A70, 5'4", 286K Disk Drive, Double Density $479 20% 
Conttoller Card for А40 of A70 Drive $79 21% 
Filer, Disk Utifity Software System for A2 Drives $ 15 25% 


OVERSTOCK SPECIAL 
for the 


apple 1111 + 


ALS 16K AddRAM Card $ 59 60% 
ALS ZCard, 780 CP/M Card $199 27% 
ALS Smarterm 80 Col. Card $229 34% 
ALS Synergizer Pack $450 40% 
ALS Synergizer Pack with Supercalc 
by Sorcim (while they last) $495 53% 
PRINTERS, Daisy Wheel saye 
* Qume. Sprint 9, 45 Cps. RO SPECIAL! $1895 33% 
Sprint 5, 45 Cps. RO SPECIALI $1935 34% 
* Comrex, CR-1, 17 Cps. RO, RS232 NEW $ 895 26% 
WK Olympia (Typewriter/Printer) ES-100 18CPS, with full cable 
and interface to Apple Il $1295 24% 
PRINTERS, Impact 
SAVE 
Epson See Epson section below See below 
105, Prism 132, Color w/Graphics $1595 20% 
Prism 80. Color, w/Graphics $1495 17% 
Pager Tiger 445C, w/Graphics & 2K Special $ 595 35% 
Pager Tiger, 560, w/Graphics $ 395 30% 
Okidata, Microline 82А, 120 Ср. 80 Col, Para & Serrat $ 495 15% 
Microline 84S, 200 Cps. 136 Col. Serial, 200 Cps. $1295 15% 
E PS O N PRINTERS & ACCESSORIES 
SAVE 
MX80 w/Grallrax $425 31% 
Mx80 F/T w/Graftrax + $525 25% 
MX100 F/T w/Graltrax + $695 27% 
Apple Interface and Cable for MX80/MX100 $ 95 15% 
Graftrax 80 for MX80 $ 79 20% 
Epson/Atart Cable $ 30 26% 
Epson TRS 80 Cable $ 30 26% 
Grappler by Orange Micro. Specily Computer $129 21% 
SAVE 
NEC. 12" Green $159 25% 
12" Color, Composite $349 25% 
Sanyo, 
9" B&W $149 25% 
9" Green $149 31% 
12" B&W $199 20% 
12” Green $199 25% 
13" Color, Composte $349 25% 
Zenith, 12" Green $119 30% 
Amdek, 12" Green #300 $159 38% 
13" Color |, Composite $359 20% 
13" Color Il, RGB $799 20% 
Color |! to Appie |! Interface $159 20% 
Comrex, 13" Color, Composite $349 27% 
13" Color, RGB for IBM-PC $529 159 
ж CDC 12 for 10 Special. Limited Time! SAVE 
CDC, 120 each, 5'4, with ring, SS, SO (Apple, IBM, etc.) FIS 57% 
12 each, 54, with ring, SS, SD (Apple, IBM, etc.) i 22 45% 
12 each, 5'«, with ring, SS, 00 (НАР, etc.) $ 28 45% 
12 each 8", SS, SO i 28 45% 
Verbatim, 10 each 54, with rng, SS, SO i 28 45% 
Maxell, 10 each 5'4 SS, S0 i 35 33% 
Dysan, 10 each 5'4, SS, SO i 39 30% 
$ 49 25% 


10 each 5, OS, DO 


0 R D E RI N G | № FO R М АТ | 0 М + Minimum order $100, Cashiers Checks and Money Orders welcomed. Personal Checks allow 20 days to clear. Add 3% lor VISAor 
MC. Add 3% lor shipping. insurance and handting. UPS ts standard. Additional 10% for US Postal or APO. Include telephone i. NoC.0.D, Prices subject to change and typographic errors. 
Call to verify. All goods are new, include factory warranties, and are guaranteed to work. No refunds on opened software. There may be restocking fee on returns. Call before returning 


goods. Order desk hours are B to 6 PST 10 to 3 Saturdays, 


0 U R R E F E R E М С ES: We have been a computer dealer since 1978. Our bank reference is First interstate Bank. (503) 776-5620. We belong to the Chamber of Commerce. 
(503) 772-6293, or call Dun & Bradstreet it you аге a subscriber. Computer Exchange is a division of O'Tech Group. Inc. 


Е ТАХ 


Apple is a registered trademark of Apple Computer, Inc. 


mm. NO SALES Oregon Order Desk NATIONAL 
(503) 772-3803 


ORDER DESK TOLL FREE 
(800)547-1289 
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64K STARTER SYSTEM $1,950 


LIST APPLE B&H SAVE $ 620 
PRICE BEIGE BLACK SAVE © 48K Micro 1+ 
64K cask+arsisk) 5 1725 51345 351295 430 « Disk i with 33 DOS & Controller 
DISK Ilw/3.3com. 645 $555 $545 5100 hdd $60 for Apple Bege color, = 
D i S K T О п ly $525 5485 $475 s50 | mt шт mae оү a Micro-Sci drive for the Disk Il. 


OR: SAVE OVER £350 ona pair of drives. 
Buy a pair of Micro-Sci A2 Drives. 
See opposite page. 


64K BUSINESS STARTER SYSTEM $2,365 


SAVE $1,000 


Starter System above plus: 

e ALS 7Card with CP/M 

° ALS Smarterm 80 Column 

• Sorcim Supercalc (while they last) 


apple 11/1 + 
supply center | 


HARDWARE| SOFTWARE 


for Apple II/II+ 


E ee © ай >: Я LE £A 
NM LESILIII 
ZEN ROE RR жн ме ae AE 


Warranty: Factory warranty is by Bell and Howell (not 
by Apple) and is one year parts pius 90 day labor. 
Warranty service available at Bell and Howell service 
centers or return to Computer Exchange. 


on disk for Apple 11/11+ 


MICRD-SCI, Disk Drives. Plug/soltware compatiable 3 U 5 | N ES > Apple is a registered trademark of Apple Computer Inc. 
to Apple. See opposite page. Apple Computer, Inc. SAVE 
ш ГАШ er cii one 50% Off on Apple III Software Call 50% Osborne/C.P, Soft., (Disk and Book) 
HE ony SE ar 5 53 60% The Controller (Accounting) $499 20% Some Common Basic Programs. SAVE 
ч куана. 32K $169 25% Apple dme 1.1 $59 20% 75 Buses шс: and Math 
. ppte Pasca $199 20% programs for the Apple Il $ 49 50% 
oak : i ce Apple Fortran $159 20% yk Practical Basic Programs. * М еапѕ а В EST buy А 
VC Expand 40 ог 80 $ 75 25% 005 Tool Kit $59 20% 40 more very valuable programs 
храг or DOS 3.3 Upgrade Kil $59 20% beyond "Some Com. Basic Prog’ $ 49 50% 
Axlon, 320K RAM Disk system $1145 20% Appte Plot $59 20% Peachtree, GL, AR, АР ог Inv. each $189 36% 
80 COLUMN VIDEO CARDS: Apple Pilot $119 20% Magic Wand (Specify board) $250 50% $100 Minimum Order. 
ALS, Smarterm $ 229 34% DJ News & Quotes $75 20% Phoenix, Zoom Grafix $129 28% 
Videx, Videoterm | $ 249 28% DJ Portfolio Evaluator $45 20% Sensible, Apple Speller $55 27% 
fk ae ALS and Videx under Miscellaneous How to! $ 39 209 Silcon Valley, Word Handler $150 40% 
caine Microcourier $199 20% Solldus/ Softech 
Vista, Vision 80 $279 30% Micro Telegram $199 20% Жс Stockfile $250 60% HOME & EDUCATION 
M&R, Sup R term $ 319 15% Time Manager $119 20% Stockseller $425 40% 
MISCELLANEOUS: | Many Others Call Cal Software Publishing, SAVE 
ALS, Smarterm 80 Col. Card Special $ 2293 34% Applied Soft Tech., Versa Form $289 26% PFS li or Ili NEW version! $ 89 30% Ашот. Sim., CrushCrumbChomp $30 25% 
2 Card (280) W/CPM Special $ 199 27% Artsci, Magic Window $75 25% PFS Report II or IM $69 30% Broderbund, 
16K ADORam special $ 59 60% Ashion-tate, dBase II (CP/M) $495 30% Sorcim, Super Calc. (CP/M) $219 25% Apple Panic $21 30% 
Sm p. : Special $ 450 40% Beagle Bros., Utility City $22  25* Southeastern, Arcade Machine $32  30* 
Heal Ше ien $ 495 53% Broderbund, Payroll $269 30% Data Capture 4.0, specify brd. $69 25% Red Alert $21 30% 
К rage с le they last) General Ledger $349 30% Source, The Source $75 25% Space Warrior $18 30% 
Pe E oa р" $335 15% Continental, CPA 81 General Ledger $189 25% Stoneware, DB Master $179 22% Star Blazer New $24 30% 
Graphics Tablet а $ 675 15% CPA #2 Accounts Rec. $189 25% DB Utihty Гог Il $75 10% Many others Cal Call 
Axton, 320K RAM Disk Syst 1145 20% CPA #3 Accounts Pay. $189 25% VisiCorp/Personal Software, Budgeco, Raster Blaster $22  27* 
s i не 22D ^d $ 139 CPA 44 Payroll $189 25% Visicalc 3.3 $189 25% Calif. Pacific. Ultima $30 25% 
. a pos m $ A pi CPA #5 Property Mgt. $189 25% VisiDex Special! $175 30% Cavalier, Bug Attack $23 23% 
Ме" er 1 ar a in Chia M rd Denver, Financial Partner $185 25% VisiF ile $199 25% Continental, Home Accountant $56 25% 
“ap ox nie d ws $ » id dBase Il for Apple 1/11+ CP/M $495 30% Desktop Pian tl or l| Specia! $175 30% Home Money Minder $ 26 25% 
ayes, =o em $ o 4 Fox & Geller, Quickscreen lor dBasetl $129 13% Vsiplot $153 20% LA Land Мопор/у $23 25% 
TRE ташкан : E Quickcode fordBasett $259 13% VisiSchedule New! $239 20% DataMost, Snack Attack $22 25% 
Keyb dits mt Hayden. Pie Writer (Specify bed.) $125 25% VisiTrend and VisiPlot Special $210 30% Thief $22  25* 
jene EIN E 108 High Tech., Store Mgr. $189 25% VisiTerm $79 20% Edu-Ware, Compumath $29 25% 
aga m : 2b a d Job Control Sys. $469 40% Zork $33 20% шок Targon II (Chess) - : s ae 
Info Master $119 40% nfocom, Deadiine ew! 
mcg d ML $ p ae Info. Unlim., Easywriter {PRO} $139 25% UTILITY & DEVELOPMENT Zork $29 2% 
Ж Microsolt 780 Sott 4 To 338, Yk Innovative, Speliguard (CP/M) $150 50% Beagle, Utility City $22 25% Insoft, Electric Duet by Lutus New! $ 25 20% 
icrosort, 16K AMI Р $ Mo 33% insoft, Accountant {CP/M) 00S Boss $18  25* GraFORTH by Lutus New! $59 25% 
SoflcirdPr an Pis : 579 25% Foreach GL, A/R, A/P or Payroll. Absolutely the best Central Point Software: Lightning, Mastertype $29 25% 
Р апенанатцип гс accounting software available lor the Apple 1/14. Yk Сору 11 Plus (bit copier) $35 10% Microsoft, Olympic Decathlon $24 24% 
Ts ree байра Card Better than Peachtree. We use f and recommend it Will copy most copy protected software for your Typing Tutor $19 30% 
rri "n ar $209 13% highly, $ 99 60% backup in 45 seconds or less! Highly recommended. Muse, Robot War $29 25% 
Ж Clock/Calendar $195 30% LJK, Letter Perfect $112 25% Fler, DOS Utility $18 25% On-Line. Pegasus || $22 25% 
Novation, Applecat Modem $ 329 16% yk Micro Craft, Epson, Graphics Oump $ 9 35% Mouskatlack New! $26 25% 
Orange Micro, Grappler $129 21% (CP/M) Legal Billing & fmekeeper $250 65% Insoft, Time Zone New! $75 25% 
Yk Practical Peripherals, w/cable & Conn.) Prof. Billing & timekeeping $250 65% yk GralFORTH by Paul Lutus New! $59 22% Jawbreaker New! $23 25% 
MBS 8K Serial (Epson) New! $ 129 20% Micro Lab, Data Factory ver 5.0 $249 20% ALO System ЇЇ by Paul Lutus $ 59 22% Ultima || New! $ 27 25% 
MBP 16K Рага (Epson) New! $ 129 20% Visitactory New! $ 56 25% TransFORTH 11 by Paul Lutus $ 99 20% Marauder New! $26 25% 
* Microbuffer 11 16K New! $ 209 20% Invoice Factory $129 35% Electric Duet by Paul Lutus New! $ 25 20% Threshold $ 30 25% 
Microbutter Il 32K New! $ 229 24% Tax Manager $ 95 38% Microsoft, Cranston Manor $26 25% 
RH Electronics, Super Fan Il $ 59 21% Micro Pro, {all CP/M) SAVE ALDS. $110 10% Mission Astroid $ 15 25% 
Stetiation Two, Word Star NewVersion $199 47% BASIC Compiler $299 25% Mystery House $19 25% 
6809 Pascal Speed-up Kit, The Mil! MailMerger $ 69 45% Cobol 80 $559 25% Softporn (X Rated) $22 25% 
& Assembler Development Software SpellStar $119 40% Fortran 80 $149 25% Ulysses and Golden Fleece $ 22 25% 
Special! $250 50% DataStar $169 40% Olympic Decathlon $24 24% Piccadilly, Falcon $23 25% 
SSM, А10 Serial/Para Interlace $ 159 20% CalcStar $169 40% TASC Compiler $159 22% Star Blaster $23  25* 
TG Products: Game Paddles $ 29 28% SuperSort | or Il $119 40% Ж Omega, Locksmith (bit coprer) $75 25% Sentient, Oo-TOPOS $25 2% 
Joystick 45 25% Muse, Super Text It $113 25% On-Line, Expediter ll 75 25% Sirius, Sneakers $22 25% 
Ж Videx, Videoterm 80 col. $249 28% Super Text 40/80 New! $129 25% Phoenix, Zoom Grafix $29 28% Gorgon $29 25% 
Solt Video Switch $ 25 29% Form Letter New! $ 75 25% Source, the Source $ 75 25% Twerps $22 25% 
Enchancer II $ 99 34% Address Baok New! $39 25% Southwestern, ASCII Express $59 25% Sir-Tec, Wizardry New! $ 39 22% 
Enchancer (Rev 6 ог 7 +) $ 99 25% On-Line, Expediter ЇЇ $75 25% Sub-Logic, Flight Simulator $28 20% Strategic, Southern Command $30 25% 
Full Videx Line Call up to 35% ScreenWriter li $ 95 27% Тутас, Super Pix $ 20 20% OTHER BRANOS IN STOCK. CALL. 
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WAREHOUSE AND OFFICES. BY APPOINTMENT AT 6791 UPPER APPLEGATE ROAD. 
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| Technical Forum 


Let the MC68701 Program Itself 


Arnold J. Morales and David Ruhberg 
Motorola Inc. 
3501 Ed Bluestein Blvd. 
Austin, TX 78721 


The Motorola MC68701 is an enhanced version of the 
MC6801 microprocessor. One of its chief features is the 
ability to program itself. The processing unit controls all 
movement of data into an on-chip EPROM (erasable pro- 
grammable read-only memory). It controls programming 
power (V,,) to the EPROM during programming, requir- 
ing only a few external devices to accomplish this. 

On-chip resources of the MC68701 include a 2K-byte 
EPROM, a three-function timer, a serial-communication 
interface, up to 29 parallel I/O (input/output) lines, 128 
bytes of RAM (random-access read/write memory), and 
an oscillator. These items provide a great deal of power 
and flexibility in a small package that’s easy to use and 
design with. 

In this article, we will explore how the MC68701 pro- 
grams itself. We'll also discuss a fully tested MC68701 
programmer, including software and a hardware design. 


On-Chip EPROM 

A dual-purpose MC68701 pin, RESET/V,,, is used 
both to reset the processor and to power the EPROM. 
This pin is normally +5 volts (V) during nonprogram- 
ming operation. It must be raised to V,, (21 V + 1 V) 
during programming of the EPROM. However, the pro- 
cessor will operate normally with V,, applied at all times. 

The MC68701 EPROM is controlled by two bits in the 
RAM/EPROM control register (see figure 1). Bit 0 of the 
register is called the programming latch control (PLC) 
and is used to control an address latch used during pro- 
gramming of the EPROM. Bit 1 of the register is called 
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MC68701 RAM/EPROM CONTROL REGISTER 
0 


7 6 5 4 3 2 1 
STOY 


Figure 1: The RAM/EPROM control register. See the text for 
details of its operation. 


the programming power control (PPC) and is used to 
control V,, to the EPROM during programming. 

When PLC is set, the latch is transparent. When PLC is 
clear, the address latch is enabled and latches each 
EPROM address asserted by the processor. PLC should 
be set during normal nonprogramming processor opera- 
tion; it should be cleared only to program the EPROM. 
This bit is set at RESET and can be cleared only in Mode 
O (more about modes later). 

When PPC is set, V,, is not applied to the EPROM; 
when PPC is clear, V,, is applied to the EPROM. PPC 
should be set during normal nonprogramming operation; 
it should be cleared only to program the EPROM. This 
bit is set at RESET and whenever the PLC bit is set, and 
can be cleared only in Mode 0 with the PLC bit clear. 

The MC68701 is programmed in Mode 0 only. In this 
mode, all the interrupt vectors and reset vectors are in the 
locations BFFO to BFFF hexadecimal, and the on-chip 
EPROM is at locations F800 to FFFF hexadecimal. The 


‘COMMPUTROMNICS: 


e e EVERYTHING FOR YOUR TRS-80'" e ATARI" ө APPLE" e PET" ө CP/M" e XEROX™ e IBM™ өө 


* TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - * ATARI is a trademark of Atari Inc. - * APPLE is a trademark of Apple Corp. - * PET is a trademark of Commodore 
* CP/M is a trademark of Digital Research - "XEROX is a trademark of Xerox Corp. - * IBM is a trademark of IBM Corp. 


Ww 


rs proc 
ж All vs, money back guarantee 
Г 


Circle 187 on inquiry card. 


essed within 24-Hour* 


. BUSINESS PAC 100 
100 Ready 


-To-Run 


Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 128 Page Users Manual..... 
Inventory Control.....Payroil.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


59 WACC Weighted average cost of capital 
BUSINESS 1 00 PROGRAM LIST 60 COMPBAL True rate on loan with compensating bal. required 
61 DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
NAME DESCRIPTION 63 FINRAT Financial ratios for a firm 
64 NPV Net present value of project 
1 RULE78 Interest Apportionment by Rule of the 78's Е ERA = E 
2 ANNUI Аты tati asche price index 
3 DATE Time Кырынан, siae 67 SEASIND Constructs seasonal quantity indices for company 
4 DAYYEAR Day of year a particular date falls on 68 TIMETR Time series analysis linear trend 
5 LEASEINT interest rate On ase 69 TIMEMOV Time series analysis moving average trend 
6 BREAKEVN Breakeven analysis 70 FUPRINF Future price estimation with inflation 
7 DEPRSL Straightline depreciation 71 МАТРАС PORNO st system а 
8 DEPRSY Sum of the digits depreciation 72 LETWRT Letter writing systerninks with MAILPAC 
9 DEPRDB Declining balance depreciation 73 SORT3 Sorts list of names 
10 DEPRDDB Double declining balance depreciation Е se парра eee 
11 TAXDEP Cash flow vs. depreciation tables | І 
12 CHECK п Pints NEBS checks along with daily register 77 TIMECLCK Computes weeks totd hours from fimeclock info 
int ; 
14 MORTGAGE/A M as к тош eo 78 ACCTPAY In memory accounts payable system-storage permitted 
15 MULTMON Computes time needed for money to double, triple, etc. 79 INVOICE Generate invoice on screen and print on printer 
16 SALVAGE Determines salvage value of an investment 80 INVENT2 In memory inventory control system 
17 RRVARIN Rate of retum on investment with variable inflows = MSAN cag directory 
]8 RRCONST Rate of ret investrnent with tant infl 
19 EFFECT A e йй а. рет 83 ASSIGN Use of assignment algorithm for optimal job assign. 
оу Зн Future value of an investment (compound interest} РА аа en FEFE TEE ok 
P t value of a fut t 
22 LOANPAY Аюш of nav ment rds ria 86 PAYNET Computes gross pay required for given net 
23 REGWITH Equal withdrawals from investment to leave О over 87 po op Computes selling puse for given after tax amount 
24 SIMPDISK Simple discount analysis A im iini See E 
25 DATEVAL Equivalent & nonequivalent dated values for oblig. 90 UPSZONE E ds PS толе from cp fida 
26 ANNUDEF Present f def iti 
27 MARKUP q наа аа ds Taaa 91 ENVELOPE Types envelope including retum address 
28 SINKFUND Sinking fund amortization program = Nee жумы гаа analysis 
29 BONDVAL Value of a bond 5 
30 DEPLETE реа. anal 94 PAYROLL2 In memory payroll system 
31 BLACKSH Black Scholes options analysis 95 DILANAL Dilution analysis 
32 STOCVALI Expected retum on stock via discounts dividends = ы айн раи a abit en iin 
33 WARVAL Valie of t urchase price for rental property 
34 BONDVAL2 E of ne i 98 SALELEAS Sale-leaseback analysis 
35 EPSEST Estimate of future eamings per share for company 99 RRCONVBD investor's rate of return on convertable bond 
36 BETAALPH Computes alpha and beta variables for stock 100 PORTVAL9 Stock market portfolio storage-valuation program 
37 SHARPE] Portfolio selection modeli.e. what stocks to hold dh UP oF dh UP Am UP AF ль UP ль UP ль Uo dh UP dm WP dm WP ль WP dm "P dh "P db WP AF ль ЧР ль UP ль Po dm ЧР ль ЧР ль ЧР am UP m UP um UP am ЧР = 
се See ОРОП Erud i 1 O TRS-80 Cassette Version $99.95 NEW > 
40 EXPVAL Expected value analysis E. m TRS-80 (Mod-l or 1), Pet, Apple OLL-FREr 
: | E Bayesian decisions » or Atari Versions $99.95 ORD L 
Value of perfect infonnation d 3 0 
43 VALADINF Value of additional information [ O TRS 80 Mod-ll, IBM , Osborne ( UTSIDE INE 
44 UTILITY Derives utility function i : and 8" CP/M Versions $149.95 8 Y. STATE 
45 SIMPLEX Linear programming solution by simplex method q ADD $3.00 FOR SHIPPING IN UPS AREAS ( 00 4 3 ) 
46 TRANS Transportation method for linear programming b ADD $4.00 FOR C.O.D. OR NON-UPS AREAS -28 1 8 
47 EOQ Economic order quantity inventory model @ ADD $5.00 TO CANADA AND MEXICO 
48 QUEUE] Single server queueing (waiting line) model A ADD PROPER POSTAGE OUTSIDE OF U.S., CANADA AND MEXICO RAE з . 
49 CVP Cost-volume profit analysis ч д> —— 
50 CONDPROF Conditional profit tables QU! т HOUR СУД 
51 OPTLOSS Opportunity loss tables Fog m ü е — 
52 FQU0Q Fixed quantity economic order quantity model ( матчмлатсА APP CATCPIS ERVCE 7 | А ORDER 
53 FQEOWSH As above but with shortages permitted ааа 
2 Аура - ae ae = а рис breaks ^ 50 N. PASCACK ROAD 
ost-benefit waiting line analysis 
56 NCFANAL Net cash-flow analysis for simple investment ; SPRING VALLEY, NEW YORK 10977 
57 PROFIND Profitability index of a project 4 
58 CAPI Cap. Asset Pr. Model analysis of project / ASK FOR OUR 64-PAGE CATALOG ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 
> DELIVERY SUBJECT TO AVAILABILITY 
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Figure 2: Programmer for the MC68701. The simplicity of this inexpensive circuit means easy construction and use. In combination 
with the software provided in listing 1, LEDs in the programmer can indicate that the EPROM is initially erased and that the newly 


stored data pass or fail a verification test. 


reset vectors should direct the processor to what is essen- 
tially a bootstrap-loading program that will fetch data se- 
quentially from memory or a peripheral controller and 
"burn" each byte into the EPROM. Once V, is applied to 
the RESET/V,, pin, each data byte is programmed into 
the onboard EPROM as follows: 


1. Clear the PLC bit and set the PPC bit. This enables the 
EPROM address latch and inhibits V,, to the EPROM. 

2. Write data to the EPROM location to be programmed. 
Both the data and address will be captured by internal 
latches. 
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3. Clear the PPC bit for 50 milliseconds (ms). This con- 
trols programming power to the EPROM, allowing the 
data byte to be burned in. 


These steps are repeated until all bytes have been pro- 
grammed, 


An MC68701 Programmer 

Fully assembled and tested modules designed to pro- 
gram the MC68701 are available through Motorola dis- 
tributors. Some users, however, may require custom pro- 
gramming boards designed to meet specific needs. 
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how to Get 256K of 
16K Increment Bank Selectable Memory 
or 2 Megabytes of Contiguous Memory 


On One $100 Board 


The 256 KMB-100 from O Configures for phantom deselection. dynamic RAM, 4 channel DMA 
Intercontinental Micro Systems is опе ру Deselectable on 4K boundries controller and memory management. 
of the most flexible and easily — from 4K to 64K. The others are still talking about 
integrated S100 bus, 256K memories д MegaHertz operation their S100 Bus 256K memories —ours 
available today. Its advanced no wait states, | is in production —call today for further 


features include: | | 
CJ Complete Cromix™ CP/M™ MP/M™ О Parity error detection through 


and other major systems interrupts. 
compatibility-up to 16 users arenow © IEEE 696.1/D2 Spec S100 Bus. 


possible on a Cromemco System. 0 One year complete warranty. 


details and applications information. 


О Bank selectable in any combination © Fully compatible with , TE rm 
of 16K banks (e.g. 4 64K users, Intercontinental Micro's advanced XI 
8 32K users, 16 16K users or any CPZ-48000 S100 Bus single board 
other combination.) CPU, which features: 780 based 1733 South Douglass Road, Suite E 
О Up to 2 contiguous megabytes are system, single or double density Anaheim, California 92806 
easily configurable. floppy disk controller, 64K onboard (714) 978-9758 Telex: 678401-TAB-IRIN 


™ Cromix is a trademark of Cromemco Inc. '" CP/M and MP/M are trademarks of Digital Research. Inc. 


Circle 206 on inquiry card. 
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JOHN STARKWEATHER'S 
NEVADA 


PILOT 


149.95 ed), Osborne 1, TRS-80, North 


DISKETTE AND MANUAL Star, Superbrain, Micropolis, 
Vector and many other microcomputers. Needs 32K RAM, one 
disk drive and CRT or video display and keyboard. 


For all CP/M systems. Works 
with Appie (softcard need- 


@ PILOT for Programmed, Inquiry, Learning Or Teaching. 

@ An excellent interactive language for education and office automation. 

@ Perfectcompanion for BASIC, COBOL and PASCAL to solve training and 
documentation problems. 

e John Starkweather, Ph.D., creator of PILOT, wrote this version to meet 
all PILOT-73 standards and added many new features. 

€ New features include full screen text editor, commands to drive 
optional equipment such as VTR's & voice response units. 

@ Currently used in many college and progressive high schools. 

@ Use for interactive applications—data entry, programmed instruction 


and testing. 
NEVADA 


EDIT 


$ For all CP/M-based systems. Re- 
119 quires 32K RAM, one disk drive 
" and CRT or video display and 
DISKETTE AND MANUAL keyboard. 
e A character oriented full screen video display text editor designed specifi- 
cally for program preparation of COBOL, FORTRAN, BASIC and similar 
programs. 


e Features include single key commands for cursor control, scrolling, 
block moves, search and replace, tab setting and multiple file insertions. 


NEVADA 


OBOL 


$199.95 


DISKETTE AND MANUAL 


For all CP/M or MP/M operat- 
ing systems. Requires 32K 
RAM and one disk drive. 


e Edition 11 of Nevada COBOL is based on ANSI-74 Standards. 

e With 48K RAM, you can compile and execute up to 4000 state- 
ments. 

e COPY statement for library handling. 

e CALL... USING...CANCEL 

e PERFORM...THRU...TIMES...UNTIL...paragraph or section names. 

e IF..NEXT SENTENCE...ELSE...NEXT SENTENCE AND/OR <=> 


NOT. 
ө GO TO...DEPENDING ON... 
e Interactive ACCEPT/DISPLAY... 
e RELATIVE (random) access files 
e Sequential files both fixed and variable length. 
e INSPECT. ..TALLYING...REPLACING. 


ELLIS COMPUTING 
SOFTWARE TECHNOLOGY 

600 4ist Avenue, Dept.B = 
San Francisco, CA 94121 


U.S.A. (415) 751-1522 


CP/M, MP/M, TRS-80 and SoftCard system are registered TM's of Digital Research, 
Tandy Corporation and Microsoft respectively. Osborne 1 is a trademark of Osborne 
Computer Corporation. 


COD's WELCOME 
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Circle 168 on inquiry card. 


The programmer described in this article (see figure 2) 
is designed for simplicity, low cost, and ease of use. The 
hardware and associated software verify that an inserted 
MC68701 is initially fully erased, do the programming, 
and verify the "entered" code. The user only applies 
power and monitors three light-emitting diodes (LEDs) 
that indicate EPROM status. The programmer enters the 
entire 2K-byte content of EPROM ICA into the MC68701 
EPROM. The system can be modified to, for instance, 
provide more detailed failure information or to program 
only a portion of the EPROM. 


Using the Programmer 

The user needs no knowledge of MC68701 operation 
and very little knowledge of electronics in order to use 
the programmer. Four steps are required: 


1. Insert the EPROM containing the code to be pro- 
grammed into the MC68701 into the socket at ICA. 
Insert the MC68701 into the socket. 

. Apply power. 

Monitor LEDs. 


м‏ س ج 


Within a few seconds after power is applied, LED 1 
should light, indicating that the MC68701 EPROM is 
fully erased. Approximately 105 seconds after power is 
applied, LED 2 should light, indicating that the EPROM 
has been programmed and its contents verified. At this 
time, power can be removed from the system, and 
another MC68701 can be programmed. 

LED 3 will light to indicate either a not fully erased 
MC68701 EPROM when power is initially applied, or 
failure to verify after attempted programming. If LED 3 
lights and LED 1 is not lit, the MC68701 was not fully 
erased when inserted into the board. If this occurs, no 
attempt is made to program the EPROM. If LED 3 lights 
while LED 1 is lit, the EPROM’s contents did not verify 
after attempted programming. 

The LEDs should be color-coded to give readily recog- 
nized pass and fail indication. À good color scheme is 
amber for LED 1 (erased), green for LED 2 (pass), and red 
for LED 3 (fail). Zero insertion force sockets should be 
used for the MC68701 and EPROM. 


Memory Map 

The memory map, consisting of five special address 
spaces, is shown in. figure 3. Four of the address spaces 
are fixed by the MC68701 during programming and can- 
not be relocated. These consist of an internal-register area 
(0000 to 001Е hexadecimal), internal RAM (0080 to OOFF 
hexadecimal), external interrupt vectors (BFFO to BFFF 
hexadecimal), and internal EPROM (F800 to FFFF hexa- 
decimal). 

A fifth address space is used for an MCM2716 that con- 
tains the code to be entered into the MC68701 on-chip 
EPROM. This MCM2716 has been arbitrarily placed at 
locations 7800 to 7FFF hexadecimal and can be relocated 
for custom programmer design. 


Apple’ en CASTELLANO 


YM Tercer Medio presenta su 


sistema administrativo 
(T.M.A.) para Apple 
Diseñado de acuerdo con los principios contables aceptados en todos los paises de habla hispana. 


APLICACIONES COMERCIALES Y CIENTIFICAS 


e CONTABILIDAD e CUENTAS 
GENERAL POR COBRAR 


Diario General Catálogo de Cuentas 
Resumen del Diario Listado de Transacciones 
Consulta parcial al Diario Antigüedad de Saldos 
Mayor General Saldos por Vencer 

Balance de Comprobación Relación de Cobranzas 
Balance General Relación de Pagos 
Ganancias y Pérdidas Estado de Cuentas 
Catálogos de Cuentas Consultas varias por pantalla 


Consultas por pantalla 


INVENTARIO Y FACTURACION 
CONTROL DE BANCOS 
PERT/CPM 

CUENTAS A PAGAR 

CONTROL DE COSTO DE OBRAS 


VENTAJAS DEL SISTEMA T.M.A. 


e Son completamentes conversacionales. 
e El chequeo de la información es instantáneo. 
e Los reportes impresos o por pantalla guardan 
los formatos generalmente aceptados. 
e Están pensados para adaptarse a cualquier empresa. 
e Toda la información está instantáneamente disponible 
Wl: e Precisión Expandida. 
e Números de hasta + 999.999.999.99 Circle 402 on Inquiry card. 


APARTADO DE CORREOS 62533 
CARACAS 1060 - A- VENEZUELA 


Tercer Medio TELEX: 27.876 - CPB TH - VE. 


TELEFONOS: 283.60.88 - 284.74.68 


Sistema de Información C.A. 


Publicidad Gráficas León, $.R.L. 


* Appla as marca registrada por APPLE COMPUTER INC. 


HEXADECIMAL 


ADDRESS FUNCTION 
0000 7 
Г MC68701 INTERNAL REGISTERS 
0080 
MC68701 INTERNAL RAM 
OOFF 
7800 
EXTERNAL EPROM (MCM2716) 
) WITH CODE TO BE PROGRAMMED 
INTO MC68701 
7FFF 
B800 
EXTERNAL EPROM (MCM2716) 
WITH MINPRG 
BFFF 
F800 
MC68701 ONBOARD EPROM 
FFFF 


Figure 3: Memory map of the MC68701 address space. 


For ease of decoding, an MCM2716 containing 
MINPRG, the programmer bootstrap program, is based 
at location B800 hexadecimal. The system RESET vectors 
are located at the top of the EPROM and decode at loca- 
tions BFFE to BFFF hexadecimal. 


THE LAST ONE 


THE PROGRAM THAT WRITES PROGRAMS 


AVAILABLE FOR 


TRS - 80 MLD II CP/M 
Apple !! Plus Sharp PC 3201 
North Star Vantage 
MEMORY 
RAM 
Still Only $600.00 4164-200NS 
EPROMS 
2716 (5V) 


Dealer Inquiries Invited 


Send to KROWN COMPUTING 


DISKETTES 


DISKS SCOTCH EI. 


Reinforced Hubs, Any Quantity 
Save more on 100 or more boxes 52.25 ea. 


4116-200NS .............. 8/516 


X-TALS MHZ. 
10 3.579545 5.0588 
20 40 8.7143 
30 50 8.0 


Circuit Description 

The MC68701 programmer consists of two MCM2716 
EPROMs, a 741.5373 transparent latch, а 741.500 NAND 
gate package, an MC68701 socket, and associated “glue,” 
as shown in figure 2. 

A 4-megahertz (MHz) crystal is used to yield 1-MHz 
operation. This clock frequency can be increased to ac- 
commodate higher-speed MC68701s, but changes in the 
operating frequency require changes in the MINPRG 
bootstrap software to ensure 50 ms programming time 
for each byte entered into the EPROM, or to minimize 
programming time. 

This delay is governed by the value of WAIT in 
MINPRG and is indirectly related to the clock frequen- 
cy. Àn increase in the clock frequency requires a propor- 
tional increase in the value of WAIT; a decrease of the 
clock frequency allows a proportional decrease in the 
value of WAIT. 

The MC68701 can also be driven by an external tran- 
sistor-transistor logic (TTL) clock at pin 3, with pin 2 
grounded. If this clock option is used, the capacitors tied 
to pins 2 and 3, used to ensure stable crystal operation, 
are not required. 

Pins 8, 9, and 10 are tied to ground to place the 
MC68701 into Mode 0 (programming mode) at RESET. 
IRQ (interrupt request) and NMI (nonmaskable inter- 
rupt) are tied high to eliminate external interrupts. 

Three LEDs are tied to I/O pins 13, 14, and 15. They 
are used to indicate the state of the MC68701 EPROM 
during programming operations. High-current drivers 
force the pins low to light the LEDs. 

The RESET/V,, pin is driven by a transistor to assure 
adequate power to the pin during programming. The 
base of this transistor is controlled by an RC (resistor- 
capacitor) network that provides adequate delay between 


Text continued on page 394 
Listing I 15 on pages 388-392 


IMPERIAL 


MICRO 
SUPPLY LTD. 


LARGE DISK 
CP/M USERS 


TIRED OF SEARCHING DIRECTORY 
LISTINGS FOR YOUR FILES??? 
ANNOUNCING the CPUTIL package: 


=% 


e Allows system files to be logically moved to the 
current user file upon logon. This means that 
multiple copies of system files are not needed. 

* Removes all system files from directory listings 
uniess desired by the user. 

e Restores all system files to tile O upon logoff. 

• Allows user files to be referred to by a user- 
defined name or the file number. 

* Allows adirectory listing of any user file fromany 
other user file. 


$2.30 each 


$ 
10 each INTRODUCTORY PRICE 


$49.95 
including manuals 
Texas res. add 6% sales tax 


EARTH SCIENCE ASSOC. 
10218 Cantertrot 


$5.50 each 


$2.25 each 
10.0 18.0 
14.3818 20.00 
16.0 


1282 Conference Dr., P.O. 66763 
Scotts Valley, CA 95066 
(408) 335-3133 
Circle 225 on inquiry card. 
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IMPERIAL MICRO SUPPLY LTD. 
P.O. BOX 833, DEFT. М, PONTIAC. M) 48056 


Please add 12.00 Shipping — Michigan add 4", Так 


Circle 199 on inquiry card. 


Humble, Tx. 77338 
713-446-1555 


SATISFACTION GUARANTEED 


Circle 157 on inquiry card. 
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THE LAST MEMORY" is a high performance 64K memory module for 8 bit 5100 systems. This board uses 16K 
byte-wide static RAM's which eliminate the timing and reliability problems associated with dynamic RAM boards. 
The 2K by 8 architecture of these RAM's allow high density and low power consumption, a characteristic not found in 
most static memories. This architecture also allows the use of 2716 type EPRPOM’s in place of RAM IC's with no 
modification. As a result, this one board provides total system memory. THE LAST MEMORY" is available 
starting at less than $100.00 


LASTING MEMORY" is a combination EEPROM (Electrically EraseablePROM)/EPROM/RAM memory module 
for 8 bit S100 systems. This board includes an onboard EEPROM proarammer which programs and erases 2816/2815 
type EEPROM!'s with normal memory write instructions - no special software is required. Erasing and writing may be 
performed one byte at a time - no need to start over to make simple changes. Programming may be performed in any 
socket - EEPROM 's can be tested and used without moving them. EEPROM’s, 2716 type EPROM’s, or 16K byte- 
wide static RAM's may be located in any of the 16 memory sockets for a total of 32K bytes of memory. LASTING 
MEMORY" is available at $299. 


The VIBI"" is an intelligent I/O mapped CRT controller for use within S100 BUS (IEEE 696) systems. It incorporates 
all the video display capabilities of a stand-alone smart terminal. Some of its outstanding features include: 80 
characters x 24 lines with an independant 25th line; full ASCII character set including control characters; araphics 
characters set; six visual attributes which can be used in combination; extensive screen editing and screen read 
capabilities. The VIB1™ will be available in the 4th quarter 1982 at less than $300. 


ideal ink'" is a high speed FSK modem which plugs into the S100 BUS (IEEE 696) and connects to a standard 
telephone in place of the handset. It is Bell 103/202 compatible offering both 300 Bps full duplex and 1200 Bps half 
duplex. All signal processing is performed digitally for long term reliability. ideaLink™ will be available in the 4th 
quarter 1982 at less than $300. 


static memory systems inc. MC VISA accepted 


401 State Bank Center All prices net, FOB Freeport, IL 
Freeport, IL 61032 (815) 235-8713 OEM discounts available 
9 A.M. to 4 P.M. Mon. - Fri. Dealer inquiries invited. 


Circle 381 on inquiry card. 


Listing 1: MINPRG 15 the software that allows the MC68701 to program itself. 


00001 
00002 
00003 
00004 
00005 
80006 
00007 
000908 
00009 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
20018 
00019 


00020A 
00021A 
00022A 


00023A 
00024A 


00025 


00026A 
00027A 
20028A 
00029A 
00030A 


00031 


00032A 
00033A 
00034A 
00035A 
00036A 
00037A 
00038A 
000 39A 
00040A 
00041A 


00042 


00043A 
00044A 


00045 
09046 
00047 


00048A 
00049A 
00050A 
00051A 
00052A 
00053A 
00054A 
a0055A 
00056A 
00057A 
00058A 
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0080 
0080 
0082 


0084 
a086 


B858 
B850 
B853 
B855 
B857 


R859 
B85C 
B85E 
B860 
B8 62 
B863 
R865 
B8 68 
B86A 
B86B 


B86D 
B86F 


B871 
BR73 
B876 
B877 
B87A 
B87C 
B87F 
B881 
B883 
R885 
B887 


0000 
0002 
0008 
0009 
0 BB 
0014 


0002 
0002 


0002 
0002 


GOFF 
07 
ag 
02 


F800 
84 
Ad 
AG 


» > р > р Рр 


س >>> 


b з D D 


Doro 


29 B88E 


FFFF 


A 


63 B86D 


ЕЗ В86@ 


06 
02 
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A 
A 


* ox 


+ +*+ FF HF x 


* 


PIDDR 
PlDR 
TCSR 
TIMER 


OUTCMP 
EPMCNT 


* 
* 
* 


IMBEG 
IMEND 


PNTR 
WAIT 
* 


START 


ERASE 


STALLI 


STALL2 


OPT 


THIS PROGRAM WILL CHECK, 
THE MC687421'S 


EQU 
EQU 
EQU 
EQU 
EQU 
EQU 


ORG 
RMB 
RMB 
RMB 
RMB 


ORG 
LDS 
LDAA 
STAA 
ТАА 


LDX 
STX 
LDAB 
LDAA 
CRA 
RNE 
CPX 
BEQ 
INX 
BRA 


LDAA 
STAA 


WA 


STX 
LDX 
DEX 
LDD 
ADDD 
CLR 
STD 
LDAA 
RITA 
BEQ 
CPX 


Z@1,LLEM= 


EQUATE 
$00 
$02 
$08 
509 
SAB 
$14 


LOCAL 


80 


NN N ^J UY 


SBR54 
#SFF 
#507 
PlDDR 
PlDR 


"SFROPD 
PNTR 
#SBG 
a,x 


ERRORI 
&SFFFF 
NEXT 


ERASE 


#506 
PIDR 


LT 


WAIT 
#SAN46 


#80359 
TIMER 
TCSR 
OUTCMP 
#S 40 
TCSR 
STALL2 
+507000 


87 


S 


PORT 1 DATA DIR. 


PROGRAM AND VERIFY 


EPROM 


REGISTER 


PORT 1 DATA REGISTER 

TIMER CONTROL/STAT REGISTER 
COUNTER REGISTER 

OUTPUT COMPARE REGISTER 
RAM/EROM CONTROL REGISTER 


VARIABLES 


START OF 


MEMORY BLOCK 
LAST BYTE OF MEMORY BLOCK 


FIRST BYTE OF EPROM TO BE. PGM'D 
COUNTER VALUE 


INITIALIZE STACK 


INIT. 
DDR 


PORT 1 


DATA REGISTER 


(ALL LED'S OFF) 


CHECK IF EPROM ERASED 


INIT. 


PNTR 


WHILE CONVENIENT 


GET READY FOR CMPR, 
LOAD EPROM CONTENTS 


COMPARE TO ZERO 


BRANCH IF NOT ZERO 
CHECK IF DONE 
IF SO BRANCH 


GO AGAIN 


TURN ON 


ERASED LED 


FOR VPP TO REACH 21V (3.5 SEC.) 


GET READY FOR 70 TIMES THRU LOOP 


INIT. 
BUMP 


50MS LOOP 
CURRENT VALUE 


CLEAR OCF 
SET OUTPUT COMPARE 
NOW WAIT FOR OCF 


NOT YET 


76 TIMES YET? 


Listing 1 continued on page 390 


-UPMANSHIP, 


We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi- 
ness attitude and a recognition that 
yOU, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 


We're 1-up for three 
good reasons: 


1. We always offer a wide selection 
of the latest and best microcom- 
puter software packages available 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they'd sell?) 

3. We don't play The BackOrder 
Game. (If we can't ship your order 
within 48 hours we'll let you know, 
instead of hanging you out to dry.) 
If there's anything else we can do 

for you, just let us know. Because 

we're 1-up and we intend to stay 
that way. 
Software Distributors, 9929 

Jefferson Blvd., Culver City, 

CA 90230. Telex 4990032 BVHL, 


ATT: SOFT 


For our dealer info package, call 
(213) 559-0330. 


SOFTWARE 
DISTRIBUTORS 


We won't leave you holding the bag. 


Circle 376 on inquiry card. 


Listing 1 continued: 


00059A 
20060A 
00061 

20062A 
00063A 
0900^4A 
00055 

000664A 
00067A 
00068A 
00069A 
00070A 
00071A 
00072 

00073 

00074 

090075A 
00076A 
00077A 
00078 

00879A 
080080A 
00081A 
00082A 
00083A 
00084A 
00085A 
GAB8HA 
00087A 
00088A 
00089 

090090 

009091 

00092A 
00093A 
ИРОЭДА 
00095A 
00096A 
00097A 
00098A 
00099 

001280A 
70101۸ 
00182A 
00103A 
00184A 
00105A 
001906A 
00107A 
08108 

08109 

090110 

20111A 
00112A 
00113A 
00114A 
00115A 
BALIGA 
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B88A 
B88C 


B88E 
B890 
B892 


B894 
R897 
B899 
B89C 
B89E 
В8А1 


B8A3 
B8A5 
BRAS 


B8A8 
B8A9 
B8AB 
BRAD 
BSAF 
B8Bl 
B8B3 
B8B4 
B8B^ 
вава 


B8BA 
RS8BC 
B8BE 
BRCI 
B8C3 
BRC5 
BRC7 


B38C9 
B3CA 
B8CB 
R8CD 
ВЕСЕ 
В8рі1 
B8D3 
B8D4 


B8D6 
B8D9 
B8DA 
B8DC 
B8DE 
B8EA 


EA B875 
06 B894 
83 A 
A2 A 
SD BSF 1 
7800 A 
80 A 
ТЕРЕ А 
82 A 
C350 A 
85 A 
84 А 
80 А 
ЕЕ А 
14 А 
00 А 
84 А 
0n A 
84 А 
FC A 
14 A 
86 A 
09 A 
0008 A 
QB A 
40 A 
08 A 
ЕС В8С5 
82 A 
D9 B8AR 
PF A 
14 A 
84 A 
7800 A 
WO A 
a4 A 
00 A 
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k Ж 
ERRORI 


* ж 
PGINT 


EPROO2 


+ 


EPROO4 


* 


BNE 
BRA 


LDAA 
STAA 
BRA 


LDX 
STX 
LDX 
STX 
LDX 
STX 


LDX PNTR 
PSHX 
LDX IMBEG 
PSHX 
LDAA ЁРЕ 
СТАА EPMCNT 
LDAA  8,X 
LDX PNTR 
СТАА A,X 
INX 
STX PNTR 
LDAA  #$ЕС 
STAA ЕРМСМ№Т 
NOW WAIT 50 
LDD WAIT 
ADDD TIMER 
CLR TCSR 
STD OUTCMP 
LDAA #540 
ВІТА  TCSR 
BEQ EPROO4 
PULX 
INX 
CPX IMEND 
BLS EPROO2 
LDAA  #$FF 
STAA  EPMCNT 
PULX 
STX PNTR 
START NEW CODE 
LDX +57800 
PSHX 
LDAA A,X 
LDX PNTR 
LDAR Ø,X 
CRA 


STALL1 
PGINT 


$583 
PlDR 
SELF 


#57800 
IMBEG 
#S7FFF 
IMEND 
FSC 35 0 
WAIT 


THIS PART FROM 


NOPE 

LIGHT ERROR LED ONLY 
INIT. IMBEG 

INIT. IMEND 

INIT. WAIT (4.0 MHZ) 


68781 DATA SHEET 


SAVE CALLING ARGUMENT 
RESTORE WHEN DONE 
USE STACK 


SAVE POINTER ON STACK 
REMOVE VPP, SET LATCH 
PPC=1,PLC=0@ 

MOVE DATA MEMORY-TO-LATCH 
GET WHERE TO PUT IT 
STASH AND LATCH 
NEXT ADDR. 

ALL SET FOR NEXT 
ENABLE EPROM POWER 
PPC=,PLC=0 


(VPP) 


MSEC TIMEOUT USING COMPARE 


GET CYCLE COUNTER 

BUMP CURRENT VALUE 
CLEAR OCF 

SET OUTPUT COMPARE 
NOW WAIT FOR OCF 


NOT YET 


SET UP FOR NEXT OME 

NEXT 

MAYBE DONE 

NOT YET 

REMOVE VPP, INHIBIT LATCH 
EPROM CAN NOW ВЕ READ 
RESTORE PNTR 


SET UP POINTER 

SAVE POINTER ON STACK 
GET DESIRED DATA 

GET EPROM ADDR. 

GET DATA TO BE CHECKED 
CHECK IF SAME 


Listing 1 continued on page 392 


| BYTE COVERS 


The Byte covers shown below are available as beautiful Col- 
lector Edition Prints. Each ful color print is 11” x 14”, including 
1%” border, and is part of an edition strictly limited to 500 prints. 
The artist, Robert Tinney, has personally inspected, signed and 
numbered each print. A Certificate of Authenticity accompanies 
each print guaranteeing its quality and limited number. 

The priceofa Collector Edition Byte Cover is $25, plus $3 per 
shipment for postage and handling ($8 for overseas airmail). 
Collector Prints 9, 10, 11 and 12 can be purchased as a set for 
$80, as can Prints 13, 14, 15 and 16. 

Collector Edition Byte Covers are also available in the beauti- 
ful mat and frame shown above for $60 each (if Set 9-12 or Set 
13-16 is ordered framed and matted, the price per set is $200). 
The mat is a neutral gray which blends with most decors, and the 
black 12" x 16" frame is trimmed in 
Silver. The print is mounted under 
non-glare glass. 


۹ Framed and matted prints are 
P shipped UPS—no delivery to P.O. 
دب‎ boxes. Because of expense and 
e breakage, no framed prints are 
- shipped overseas. Please allow 4- 
e 6 weeks delivery for framed prints. 
To order use the coupon be- 
FUTURE COMPUTERS SMALLTALK SOFTWARE | CHIP BUILOING low; Visa and Master Charge 
Print 13 - $25 Print 14 - $25 Print 15 - $25 Print 16 - $25 orders may call Toll Free. 
е 
Ф 
wath, 
л 
® 
SOFTWARE PIRACY THE PROGRAMMING ROUTE FORTH FUTURE PAST TOTAL ECLIPSE COMPUTER HARDWARE 
Print 9 - $25 Print 10 - $25 Print 11 - $25 Print 12 - $25 Print 6 - $25 Print 7 - $25 


ALSO AVAILABLE are the prints 
shown at left. "Computer Chess" is 
an 18" X 22" full color poster. 

"Through the Trap Door" and 
"Breaking the Sound Barrier" are 
limited editions of 750 prints each, 
signed and numbered by the artist. 
Each print is 18" X 22", and is 


accompanied by its own Certificate 

of Authenticity. Й both "Door" and 

"Barrier" are ordered, a special 

price of $55 applies. 

PERSPECTIVES All three prints shown at left are 
Print 8 - $25 shipped first class in heavy duty 

mailing tubes. 


Ш Please send me the following Prints: LJ 1 have enclosed check or money order. Mail this coupon to: Ё 
1 TLE AMOUNT О Visa 0 MasterCard robarî tinney raphics | 
й : Card # 1864 N. Pamela Orve 
{ $ Expiration Date. Baton Rouge, LA 1 
a SHIP MY PRINTS TO: i 
CS ج‎ $ Мате < | 
س‎ — —— 3 

$ Address С 

TTT oe i 

| SE. Pam. qum د‎ —— — 

Gn 1 FF ——‏ ك 
ToTAL[S — ]‏ „ 


Listing 1 continued: 


00117A 
00118A 
00119A 
00120A 
00121A 
00122A 
00123A 
00124 

001 25А 
00126A 
00127 

00128A 
00129 

00130A 
00131A 
00132A 
00133 

00134 

00135 

00136A 
00137A 
00138A 
00139A 
00140A 
00141A 
00142A 
00143A 
00144A 
00145 

TOTAL ERRORS 909000—-0090900 
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0014 
B8A3 
B8A8 
B8C5 
B860 
B88E 
B8F3 
0080 
0082 
B86D 
OAB 
0000 
0002 
B894 
0084 
B8Fl1 


B876 
B883 
B850 
0008 
0009 
B8D9 
0086 


B8EI 
B8E3 
B8E4 
B8E6 
B8E7 
B8ER 
BBEB 


B8ED 
B8EF 


B8F1 


B8F3 
B8F5 
B8F7 


BFF£ 
BFFA 
BFF 2 
BFF 4 
BFF6 
BFF8 
ВЕКА 
ВЕЕС 
ВЕЕЕ 


EPMCNT 
EPROM 
EPROO2 
EPROO4 
ERASE 
ERRORI 
ERROR2 
IMBEG 
IMEND 


NEXT 


OUTCMP 
PlDDR 


PlDR 


PGINT 


PNTR 
SELF 


STALL1 
STALL2 
START 


TCSR 


TIMER 
VERF2 


WAIT 


10 B8F3 BNE FRROR2 BRANCH IF ERROR(LIGHT LED) 
INX NEXT ADDR 
84 A STX PNTR ALL SET FOR NEXT 
PULX SETUP FOR NEXT ONE 
INX NEXT 
8000 А CPX *$8080 MAYBE DONE 
EC BB8D9 BNE VERF2 NOT YET 
* * 
84 A LDAA #584 
02 А STAA РІРЕ LIGHT VERIFY LED 
* ج‎ 
FE B8F1 SELF BRA SELF WAIT FOREVER 
* ж 
82 A FRROR2 LDAA ~~ #582 LIGHT ERROR & ERASED LED'S 
02 А STAA PIDR 
F8 В8Е1 ВВА SELF 
* * 
* RESTART AND ТАТК VEC 
* 
ORG SBFF@ 
B8Fl A FDB SELF 
B8Fl A FDB SELF 
B8Fl A FDB SELF 
B8Fl A FDB SELF 
B8Fl A FDB SELF 
B8Fl A FDB SELF 
B8Fl A FDB SELF 
B850 A FDB START 
END 
00016*0g081 200088 00105 
00075* 
00079*798103 
00097*00098 
00035*00041 
00037 00062* 
00117 00130* 
00021*00067 00077 
00022*00069 00102 
00039 00043* 
00015*00054 090095 
00011*09929 
00012*00030 00044 00063 00125 00131 
00060 00066* 
00023*00033 00075 00083 00086 00107 00114 00119 
00064 00128*00128 00132 00137 00138 00139 00140 00141 00142 
00143 
00050*00059 
00056%*00057 
00027*00144 
00013*00053 00056 00094 00097 
00014*00052 00093 
00112*00123 
00024*00048 00071 00092 
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Terms: COD, MC, Visa, Cashier's Check 
Shipping charges added to all orders. 


9499 vıEWPOINT ‘= 
Subsystem for Z-80/CP/M $ 2 69 5 
Based computers. 
Completely assembled and tested. Suggested ret. 


8” FLOPPY DISK DRIVES 


$ 

QumeTrak 842 SPECIAL Dual-sided 41500 qty 4 
Tandon ТМ 848-1 single-sided, Thinline 425.00 qty í 
TM 848-2 Dual-sided, Thinline 545.00 aly í 
Shugart 8OIR Single-sided 395.00 qty 1 
851R Dual-sided 525.00 ај 1 

Mitsubishi M2894-63 Dual-sided, extremely 
reliable (11,000 MTBF) 475.00 qty 1 
Remex 2000 single-sided 475.00 ај 1 
4000 Dual-sided 575.00 qty 1 


5'4” FLOPPY DISK DRIVES 


For the IBM Personal! 


Tandon TM 100-1 single-sided, 48ТРІ 245.00 qty 1 
For IBM/Northstar/Cromemco 
Tandon TM 100-2 Dual-sided, 48ТР! 325.00 ај 1 
For Zenith/Heath SPECIAL! 
Tandon TM 100-4 Dual-sided, 96ТРІ 395.00 ау 1 
QumeTrak 542 Dual-sided, 48ТРІ 310.00 qty 1 
Remex PICO Drives RFD 480 Dual-sided, slimline, 481P] 375.00 aly 1 
RFD 960 Dual-sided, slimline, 96TPI 475.00 aly í 
5'/4” WINCHESTER DRIVES 
Tandon TM 602 6.4 Mb 1095.00 ау 1 
Tandon TM 603 9.6 Mb 195.00 qty 1 
RIBBONS DISKETTES 
QUME quickload multistrike 2.75 ес. Бул”: MAXELL MD1-DDM 96TPI SSDD 4.93 ea. 
DIABLO multistrike 3.75 ea. MAXELL MD2-DDM 96TPI DSDD 5.61 ea. 
NEC multistrike 3.95 ea. Scotch 745-0 48TP| DSDD 3.86 ea. 
RICOH RP 1600 multistrike 5.95 ea. DYSAN 204/10 96TPI SSDD 4.95 ea. 
EPSON MX-80/MX-70 9.00 ea. DYSAN 204/20 96TPI D5SDD 5.61 ea. 
IDS 450/460/500 7.50 ea. 8”: Scotch 741-0 SSDD 3.05 ea. 
WANG multistrike 3.95 ea. MAXELL FD41-128 SSDD 5.09 ea. 
All ribbons in stock for immediate shipment. All diskettes in stock for immediate shipment. 
Prices quoted for minimum quantity of 12. Prices quoted for minimum quantity of TOO. 


FULL LINE OF RIBBONS AND DISKETTES IN STOCK! CALL FOR COMPLETE LISTING. 
QUANTITY DISCOUNTS AVAILABLE — DEALER INQUIRIES INVITED! 


4444 SCOTTS VALLEY DR., SCOTTS VALLEY, CA 99066 (408) 438-5454 
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HEXADECIMAL 
ADDRESS 


B850 


INITIALIZE 
STACK & PORTS 
(ALL LEDs OFFI 


B857 
B859 


NO 


B88E 
B86B LIGHT FAILED 
YES LED 
hê B892 
| LIGHT ERASED 
LED 
B86F 


B871 
| Yep LOOP 
B88C "t 


894 
| 


INITIALIZE 


REGISTERS 
FOR PROGRAMMING 
B8Al 
B8A3 
| PROGRAM THE 
EPROM 
B8D4 
B8D6 


IF EPROM IS 
PROGRAMMED 


B8EB 


BSED 
| LIGHT VERIFIED 
LED 
B8 EF 


LIGHT FAILED 
LED 


BB8F1 


Figure 4: Flowchart of the programmer software called 
MINPRG. The program is shown in listing 1. 


Text continued from page 386: 


the application of Vee and RESET. During pro- 
gramming, 21 V + 1 V (V,,) must be applied to the 
RESE °/V,, pin. А 5- to 26-V voltage converter is used to 
elimit ate the need for two power supplies. R1 and R2 
form a volt: -" ider that provides a proper voltage 
level to the RESET/V,, pin. R2 also serves to discharge 
C1 during power-down. 

A 74LS373 transparent latch is used to demultiplex 
port 3, which is used both as a lower address port (signals 
AO through A7) and as a data port. An address strobe 
(AS) from the MC68701 is tied to latch enable (LE) of the 
74LS373 to latch the lower-order address at the proper 
time each bus cycle. Once the lower address is latched, 
the port is used for data transfer. 

Four NAND gates are used for address decoding of the 
two external EPROMs. Each EPROM is selected with 
high A13 to ensure deselection during access of MC68701 
internal RAM and internal registers. EPROM IC3 drivers 
are enabled with low A14 and high E; EPROM IC4 


394 August 1982 © BYTE Publications Inc 


drivers are enabled with low A15 and high E. Controlling 
with E ensures that drivers are in the high-impedance 
state during E low, eliminating driver contention on the 
multiplexed lower-address/data bus. Controlling the 
drivers with low A14/A15 assures separation between 
the off-chip and on-chip EPROM address spaces. 
EPROM IC3, containing MINPRG, is selected at loca- 
tions B800 to BFFF hexadecimal; EPROM ICA, containing 
the program to be entered into the MC68701 EPROM, is 
selected at locations 7800 to 7FFF hexadecimal. Incom- 
plete address decoding is used for IC3 and IC4 to mini- 
mize the number of devices used in the system, allowing 
their selection in several address spaces. Care must be 
taken when writing software for the system to ensure that 
only one device is accessed at any time. 

Note that only Motorola MCM2716 EPROMs allow an 
optional active high chip select (pin 20) by tying V,, (pin 
21) low during reads. If non-Motorola 2716 EPROMs are 
used, V,, must be tied high and А13 must be inverted to 
the active low chip selects. 


Program Description 

The programmer uses a bootstrap program, MINPRG, 
to control programming of the MC68701 EPROM. The 
program performs the following functions: 


1. Initialize the MC68701. 

2. Check that the EPROM is erased. 
. Program the EPROM. 

. Verify the program. 

. Stop. 


Q3 


4 
5 


MINPRG also controls three LEDs that indicate 
MC68701 EPROM status during programmer operation. 
A detailed flowchart of MINPRG is shown in figure 4; a 
complete listing is shown in listing 1 on page 388. 


Program Modifications and Considerations 

Additions and modifications to this code can be made 
easily by inserting routines between the basic blocks on 
the flowchart. For convenience, the start and stop 
addresses of each block are located directly to the left of 
each block. 

Parameters IMBEG, IMEND, PNTR, and WAIT, 
stored in RAM locations 80 to 87 hexadecimal, determine 
the size of the data block to be programmed into the 
MC68701, the first MC68701 EPROM location to be pro- 
grammed, and the time period each byte will be burned 
into the EPROM. These parameters can be changed to 
allow programming of selected EPROM locations and to 
allow changes in operating frequency. These parameters, 
once selected, should remain constant throughout the 
entire program. 

A modification to MINPRG that should be considered 
is verification of the EPROM if the EPROM is not initial- 
ly erased, rather than to simply light LED 1 and wait. 
This change would allow verification of MC68701 
EPROMs that have already been programmed and 
used. B 


Ф e Call toll-free for great savings on Omnis 
et 1 Qua 1! у complete line of 544" premium disks. Each is 
certified error-free at a minimum of twice 
М the error threshold of your system. Each is 
Or as Itt e as г AS rated for more than 12 million passes without 
disk-related errors or significant wear. 
And each is precision fabricated to exceed 


^ ! 
even if All OU all ANSI specifications with such standard 
y features as reinforced hub rings and Tyvec 

Ф 


sleeves. Get same dav shipment апа ап 


De sure to indicate system name and model z at right. C Check istet Card 
# of Price Per Total Осор [ ]VISA 
10 Packs 5%" Disks 10 Pack Price 

Single side/single density $19.90 Сагай SSC xp. 


— — —— Single side/double density $23.90 
______ Double side/double density $39.90 


————. EFlip/Floppy reversible $3990 $ |. — Name 
Double side/double density 


— . Protective plastic library case $ 2.99 $ 


$ 
$ 
— 


System and model 


(in lieu of soft storage box) | Address 
Shipping and handling $ 1.50 
5% sales tax (Mass. only) $ 


Total $ т 


Kc =a * 


sweety 


A whole new generation of Epson MX printers 
has just arrived. And while they share the family 
traits that made Epson famous — like unequalled 
` reliability and ultra-fine printing — they've gota 
lot more of what it takes to be a legend. 

For instance, they’ve gota few extra type styles. 
Sixty-six, to be exact, including italics, a handy 
subscript and superscript for scientific notation, 
and enough international symbols to print most 
Western languages. 


Birth of а legend. 


шч 


— шт 5 =] | 


What's more, on the new-generation MX-80, 
MX-80 F/T and MX-100, you get GRAFTRAX- 
Plus dot addressable graphics. Standard. So now 
you can have precision to rival plotters in a reli- 
able Epson printer. Not to mention true back- 
space, software printer reset, and programmable 
form length, horizontal tab and right margin. 

All in all, they’ve got the features that make 
them destined for stardom. But the best part is 
that beneath this software bonanza beats the 


heart of an Epson. So you still get a bidirectional, 
logical seeking, disposable print head, crisp, 
clean, correspondence quality printing, and the 
kind of reliability that has made Epson the best- 
selling printers in the world. 

All of which should come as no surprise, espe- 
cially when you look at the family tree. After all, 
Epson invented digital printers almost seventeen 
years ago for the 1964 Tokyo Olympics. We were 


three legends. 


the first to make printers as reliable as the family 
stereo. And we introduced the computer world 
to correspondence quality printing and dispos- 
able print heads. And now we've given birth to 
the finest printers for small computers on the 


market. 

What's next? Wait and EPSON 
see. We're already 
expecting. EPSON AMERICA, INC. 


3415 Kashiwa Street’ Torrance, CA 90505 • (213) 539-9140 


ORIGINAL ORIGINAL MX-80 МХ-80 FT МХ-100 

FEATURE MX-80 GRAFTRAX-80* МХ-100 with GRAFTRAX-Plus 
Bidirectional printing X X X X X X 
Logical seeking function X X X X X X 
Disposable print head X X X X X X 
Speed: 80 CPS X X X X X X 
Matrix: 9 x 9 X X X X X X 
Selectable paper feed X X X 
PAPER HANDLING FUNCTIONS 
Line spacing to n/216 X X X X 
Programmable form length X X X X X X 
Programmable horizontal tabs X X X X X X 
Skip over perforation X X X X 
PRINT MODES AND CHARACTER FONTS 
96 ASCII characters X X X X X X 
Italics character font X X X X 
Special international symbols X 
Normal, Emphasized, Double-Strike 

and Double/Emphasized print modes X X X X X X 
Subscript/Superscript print mode X X X 
Underline mode X X X 
10 CPI X X X X X X 
5 CPI X X X X X X 
17.16 CPI X X X X X X 
8.58 CPI X X X X X X 
DOT GRAPHICS MODE 
Line drawing graphics x x X 
Bitimage 60 О.Р]. X X X X X 
Bit image 120 D.P.I. | X X X X X 


CONTROL FUNCTIONS 


True back space X X X X 


INTERFACES 

Standard — Centronics-style 8-bit parallel X X X X X X 

Optional — RS-232C current loop w/2K buffer X X X X X X 
RS-232C x-on/x-off w/2K buffer X X X X X X 
IEEE-488 X X X X X X 


* Tandy TRS-80 block graphics only available with GRAFTRAX 80. 


QBCDEFGHIZKLPMNabcdefghijklimmnAasScPEFGHIJKLMNa&Gcdefghij;klmnülz3 
aABCDEFGHIJIELMNabcdetfghijklmnaBCDEFGHIGRLMN akadefghi gk? mni 234 
ABCDEFGHIJKLMN abcdefghi jklmnABCDEFGHIVKLENabcdef ghi skl en 01234 


ABCDEF abcdef QEC PE £ +a fC a ج‎ Ў 475 4 234536 
ABCDEFBHIJKLMNDPORSTUVEX abcdeF qhi 


Fl anopgrstuvek ARCDEFGRTJRLANOPQRSTUVNA abcde fghi sklanopgrstuvay 01254967 
ABCDEF ab c c e T £6 20€ REF abc сй e Р 02504 2.5 456 


а E4( I5 EZ F7 (314 T. I PEL КЛМ ма De cd est già J Hl MN Оло МОРЕ ANB Meade Fg Рә Ж у СІ rng 
ABCDEFGHIJKLMNOPQRSTUVWX abcdefgh! ski anapgrstuvwnABCDEFONISKLANOPQGRSTUUNAabCdelfghi ykiunaoparstuvnx 61234567 


Circle 171 on inquiry card. 


Hardware Review 


The Heath/Zenith Model 47 
Dual Floppy-Disk System 


The H-47-BA (also called the 
Z-47-BA) is а dual-drive 8-inch 
floppy-disk subsystem for the Heath 
H-8 and H-89 (or Z-89) computers (the 
"H" models are provided in kit form 
by Heath Company; "Z" designates 
assembled products sold by the parent 
Zenith Corporation) The H-/Z-47 
(the BA suffix is dropped throughout) 
provides approximately 2 megabytes 
of online storage, which should be 
adequate for most hobby and many 
small-business purposes. Equally im- 


At a Glance 


Name 
H-47-BA, 2-47-BA 


Type 
Dual-drive 8-inch floppy-disk subsystem 


Capacity 

Up to 2.4 megabytes [1.2 
megabytes/drive] depending on operating 
system and disk density 


Manufacturer 

Heath Company (H-47 kit] 

Zenith Data Systems (2-47-ВА assembled 
unit} 

Benton Harbor, MI 49022 

(616) 982-3200 
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Christopher О. Kern 
2011 St. SW, Apt 839 
Washington, DC 20024 


portant, it provides standard IBM 
soft-sectored floppy-disk compatibili- 
ty for the Heath/Zenith product line, 
which substantially increases the 
amount of software that is available. 

Under CP/M, a formatted double- 
sided, double-density disk (with 
twenty-six 256-byte physical sectors 
per track) has 980K bytes of usable 
storage capacity. The comparable 
figure for HDOS is 999K bytes. The 
difference is the result of how the two 
operating systems organize their disk 


Price 
$2595, kit; $3500, assembled 


Computer 

Heath H-8 (requires interface card, kit 
only, $350; H-8 s equipped with 8080A 
processor require "extended 
configuration” option, $65]; Heath H-89 
and Zenith 2-89 [require 2-89-47 interface 
card, assembled only, $195; older units 
may need other minor hardware modifica- 
tions] 


Audience 

Advanced hobbyists, business users of 
Heath computers who require large- 
capacity floppy-disk storage 


directories and other supporting soft- 
ware. Heath's implementation of 
CP/M also supports an "extended 
double-density" format where each 
track is divided into eight sectors of 
1024 bytes each. With extended dou- 
ble density, the usable capacity of a 
double-sided disk is 1208K bytes. 
This format is not in general use and 
disks using it normally will not be 
readable by other CP/M-based com- 
puter systems. 

Disk deblocking under CP/M 
(transforming the 256- and 1024-byte 
sectors that are physically present on 
the disk into the 128-byte logical sec- 
tor that CP/M expects) is invisible to 
the user. One of the advantages of the 
denser recording formats is that mul- 
tiple logical read-sector operations 
can be performed by a single physical 
disk access. This speeds up disk I/O 
(input/output) because it is faster to 
withdraw data from a buffer in semi- 
conductor memory than to read it 
from the disk. Both Heath-supplied 
operating systems identify the num- 
ber of sides and the density of the disk 
at the time that it is logged in. Den- 
sities can be mixed, and a single-sided 
disk can be used in one drive while a 


Circle 130 on inquiry card. Circle 410 on inquiry card. 


CP/M@sonware for IBM. Osbome. Xerox. Apple. Televiteo. TAS 80 Il, 8" 5550. Northstar PURCHASE PLAN » 12-24 MONTH FULL OWNERSHIP PLAN « 36 MONTH LEASE PLAN 
TITLE MANUFACTURER LIST NOW PURCHASE PER MONTH 
dBase Il Ashton-Tale 700 00 499.00 DESCRIPTION PRICE 12 MOS. 24 MOS. 
WordStar MicraPro 495 00 299.00 LA34 DECwriter IV Forms Ctrl. . 

WordStar w/ Mahler ga MicroPro 645 00 385.00 LA100 Leiter Printer RO 

Supertale Sorcim 295 00 210.00 ] LA120 DECwriter Il] KSR 

Pascal MT + D. Research 475 00 425.00 LA120 DECwriter Ill RO 

Ссі MicroPra 295 00 E r | LA12A Portable DECwriter 

CBS D Research 500 00 420.00 DEC VT100 CRT DECscope 

Mathsmagk I.S. Мк 100 00 95.00 

PL 1/80 D. Research 500.00 420.00 VT101 CRT ОЕСзсоре ....... oe 

Select w/Superspell Select Infa Systems 595 00 395.00 | ШШ: Т р ا‎ 

This is just a sample of the CP/M® software available from DataSource. | vri32 CRT ресора РРР МА 

Call us for the package you need in your format. 

SMITH-CO RONA ge TEXAS тео САТ ble KSA, 120 CPS. 

Daisy-wheel printer INSTRUMENTS Boy Portable KSR. 120 CPS. 


T1810 RO Printer .......... «+ 
11820 KSR Printer ..,...... +: 


ADM3A CAT Terminal ......... 
LEAR SIEGLER ADMS CRT Terminal EEE ee EY 
ADM32 CRT Terminal 


EXCEL 12 CRT Terminal 
DATAMEDIA EXCEL 42 Smart Buffered CAT.. 
і COLORSCAN 10 Color CAT. .,. 
910 CAT Terminal ,. asi 
TELEVIDEO m CRT Terminal ............ 
60 CRT Terminal 
' | EU Quality, 7715 RO ..... 
NEC SPINWRITER , Letter Quality, 7725 K SR . 


LES d 2 d d 


guis 
E 689.99! 


—) New letter-quality 
<) printer for IBM, Ap- 
ple, TRS-80, Xerox, Os- 
>) borne, etc. Unbelievable 
price for 120 wpm word pro- 


[ | 
=| cessing quality. Parallel (Сеп. | GENERAL ELECTRIC Bare et a DIDI: 
-h tronics) interface or R5232 ser- | а MX-BD F/T Printer 745 
i å a EPSON ээ ъаатанпнзва 
با‎ ial interface (specify). MX-100 Рег паана 895 
—— |  List895.00 € | . 689.00 aperi pees 5 nanasi al NM 
€ 9 э 39 е ө е 4 з = + з 9 3e 7C. 084 + у п 4 4 » з 9» в o3. o4 i | E h { (n КИРНЕ А 
= L Cable for TP-1 (specify computer) TEES 40.00 ae NE ae He 
"mn | Apple parallel interface (wicable) ............ 120.00 FULL OWNERSHIP AFTER 12 OR 24 MONTHS « 10% PURCHASE OPTION AFTER 36 MONTHS 
Call for more great buys on C.ITOH, Hayes, etc. MICROCOMPUTERS 
r APPLE $ COMMODORE « HP87 » DEC 
ORDER/TECHNICAL HOTLINE: ч ACCESSORIES AND PERIPHERAL EQUIPMENT 
1-612-944-7907 ow mm ACOUSTIC COUPLERS + MODEMS» MERAL PAPER » PERRIS « NFERFACE MOQULES -FLIPPY Отба UNITS 
QROERING INFORMATION MAIL ORDERS: Casnetrs check or money ome: Charge cards add 5 
arg e аир ere eee aces a и! | 1 АУМ, 
Systems Corporation "M ват registered Trademark Н Dou Research Corp .5- RA NS. E Т CORPORATION 
"Hatasuurre Sus | 1945 ROUTE 22 + UNION, N.J. 07083 - (201) 688-7800 
a n ISLA SLI LE Syz MN #8498 OAIE. Woa. 7007 d TWe 710-985-5485 800-526-1955 OUTSIDE М.Ј. 


Court Dimension Systems “BROAD BAND MICROWAVE 
2 The unit features a track 1.8GHZ to 2.4 GHZ nl 
|zero micro-switch and 


ee. ийе оп! 3. RANGE. Line ol sight io 250 mites $295.00 


2. POWER-BRIGHT SCOPE. Will receive wilhin ihe frequency band from satelites. primary 
rf H-HOLD PASCAL or CP/M. microwave slaiions, and repeater microwave booster 


stations 


VIDEO 100 | CONTENTS: e in 19"x18"x4 1/2" corrugated carton complete 
12 Black & White | 24" Di ` 300 Ohm to 75 Ohm Adapter 
MONITOR Feed-Horn Receiver 750 Ohm to 300 Ohm Adapter 


50 |5144” ВКО ЕМ PACK e Mounting Bracket 60 Feet Coax Cable with Connectors 


FOR YOUR Mounting Clamp 3 Feet Coax Cable with Connectors 


by AMDEK fade А © 1 49 » Instructions - 
SUPER Vl VISION-80 80x24 Video 


16K RAM EXPANSION САКО |." 3 Display Card +269 


For Your APPLE? Vista Computer Company's new Vision-80 board isa 


LANGUAGE TRANSPARENT oy aiii Mill e A ie » 
ALL NINE RAMS INSTALLED! | “ч ل‎ o use video display card for 


TERMS OF SALE: Cash, checks, credit cards, C.O.D. Calit. residents add 6% sales tax. 


"HAVE YOU KISSED YOUR COMPUTER LATELY" 


Components Express, Inc. 


1380 E. Edinger ө Santa Ana, Calif. 92705 e 714/558-3972 TWX 910-595-1565 
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Circle 211 on inquiry card. 


New from TOKYO 


CAP-M20CP 


High-Reliability 20MBYTE 
FIXED DISK Subsystems 


GENERAL SPECIFICATIONS 


© DRIVE : FUJITSU 8; 20MByte 
Maintenance Free, @ I/F : GPIB(IEEE-488/71978) 

RS-232C Switch selectable ® BAUD-RATE : 300 to 
38,400 baud (RS-232C) € COMMAND : А, R W, Е, S. 
and Maintenance Command ® SOFTWARE : In case 
that you use our GPIB-100 as a controller. we can 
support CP/M based driver. € POWER : AC100-to. 
240V 150VA è DIMENSIONS : 430W x 150H X 4500, 
25kg Aprox €PRICE : $6200.00 


Winchester.type 


F2P/F2 


New 8'FD subsvstems for CROMEMCO* 
and other general systems 


mark ef Сейин Mc. 
GENERAL SPECIFICATIONS 
€ DRIVE : Ultra. compact NEC FD1165X2(8' double. 
sided  dual-density, direct drive motor), fully com- 
patible with Shugart SA850R 
€ ENCLOSURE : 160W x 230HX500D (mm), power sup- 
ply and noise filter included 
ePRICES : 
YrF2P (signal compatible with Persci 299) ·‹ 
$2.580.00 (including FSC- 1250) 

XFSC-1250 (I/F for 16FDC & Shugart type drives 

(no modification required of CDOS) evens $ 550.00 


XF2 (pin compatible with Shugart drives: $1,990.00 


GPIB-100 


S-100 multifunction board meeting 
IEEE-488 specifications. 


а = - o ame -a 
' muet шша 06 


im 35 CAE 


GENERAL. SPECIFICATIONS 

€ GPIB : IEEE-488, 1975/1978(TMS9914) 

€ TIMER : 1004s to 18 hours (8253) @ INTERRUPT : 
Universal interrupt controller (AM9519) € CLOCK: 
Real time, battery-backup (MSM5832) eBUSS : 
IEEE 5-100 @SOFTWARE : All necessary handler 
programs included on 8'diskette € PRICE : $550.00 


ALL PRICES ARE FOB TOKYO AND SUBJECT TO 
CHANGE WITHOUT NOTICE (Dealer inquiries invited) 


Cnternational Обр: me c Automation 


ISA co. ltd. 


HEIAN BL.DG.2-6-16 OKUBO, SHINJUKU-KU. TOKYO 160 JAPAN 
PHONE:03-232-8570 TELEX:232436 ISATOK CABLE:ISAHEIAN 
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Ф СЕОМЕМСО n a trade 


Photo 1: Front view of the Heath/ Zenith 47 dual floppy-disk system. 


double-sided disk is in the other. 

Previous Heath disk systems, based 
on single-density 5'!4-inch floppy- 
disk drives, provided a maximum of 
roughly 300K bytes of online storage, 
so the 2-megabyte H-/Z-47 represents 
a major increase in system capacity. 
Up to three 5%-inch drives can still 
be used in addition to the H-/Z-47 
with either the H-8 or H-/Z-89 com- 
puters. 


Speed of Disk I/O 

An incidental benefit of adding 
8-inch drives to an existing 54-inch 
system is an increase in disk-access 
speed, especially when using ex- 
tended double density under CP/M. 
According to Heath's specifications, 
the average time required to access a 
particular sector is about 15 percent 
faster on the H-/Z-47 than on Heath's 
5l4-inch drives (191 ms compared 
with 225 ms). My rudimentary tests 
confirmed that most disk-bound pro- 
grams run about 15 percent faster. 

The most noticeable speed-up is in 
the time required to initiate a CP/M 
transient program or open a data file. 
This is particularly apparent when 
lengthy “batch” jobs are being run 
under CP/M's SUBMIT facility. An 
experimental Unix-like disk operating 
system I have been using, which must 
often read down a hierarchy of file 
directories, was rather laggardly with 


5V4-inch drives. It perked up con- 
siderably when run on the H-/Z-47. 


Operating Requirements 

Interface cards for the H-8 and 
H-/Z-89 computers are sold separate- 
ly. These provide the control logicfor 
disk input and output, as well as the 
buffer memory required to store data 
that has been read from or written 
to the disk. The interface board for 
the H-8 also provides two program- 
mable RS-232C serial channels. If a 
system has only serial peripheral de- 
vices (e.g., a terminal and a printer), 
this can free an extra card position on 
the H-8 bus. 

The H-/Z-47 is large (19 by 18%2 by 
10% inches) and fairly heavy (65 
pounds). The twin cooling fans in the 
back of the unit are relatively quiet 
and they provide excellent, filtered, 
positive ventilation (this should keep 
dust away from the surfaces of the 
disks). The noise level of the active 
drives is about average, but I don't 
think the H-/Z-47 would be intrusive 
in the average office. 

The H-/Z-47 carries an FCC-re- 
quired warning label to the effect that 
its operation in residential areas may 
cause RFI and TVI (radio and televi- 
sion interference) and that the user is 
responsible for ensuring that this 
doesn't happen. But there was no sign 
of TVI when I operated the unit 


Circle 166 on Inquiry card. 


WARNING! 


| Electric Power Pollution. 
Spikes & Lightning 
HAZARDOUS to 
MICROCOMPUTERS!! 


Patented ISOLATORS provide 
protection from... 

e Computer errors cause by 
power line Interference 

• Computer errors due to system 
equipment Interaction 

° Spike damage caused by 
copier/elevator/air conditioners 

e Lightning caused damage 
MONEY BACK GUARANTEE! Pat #4.289,705 

° ISOLATOR (ISO-1) 3 isolated 3-prong sockets; Spike Suppression; 
useful for small offices, laboratories, classrooms. ......... $69.95 

e ISOLATOR (150-2) 2 Isolated 3-prong socket banks; (6 sockets 
total; Splke Suppression; useful for multiple equipment Installa- 

$69.95 

e SUPER ISOLATOR (150-3) similar to ISO-1 except double Isolation & 
oversize Spike Suppression; widely used for severe electrical noise 
situations such as factories or large offices. ............. $104.95 

a SUPER ISOLATOR (1SO-11) similar to 150-2 except double Isolated 
socket banks & Oversize Spike Suppression; for the larger system In 
severe 5\иа!\оп5.................................... $104.95 

• MAGNUM ISOLATOR (150-17) 4 Quad Isolated Sockets; Multiple 
Spike Suppressors; For ULTRA-SENSITIVE Systems in extremely 
Harsh environments. ................................ $181.95 

• CIRCUIT BREAKER, any model (Add-CB) Add $9.00 

e REMOTE SWITCH, any model (Add-RS) Add $16.00 

AT YOUR DEALERS MasterCard, Visa, American Express 


ISO-2 


Д ORDER TOLL FREE 1-800-225-4876 (except AK, НІ, PR & Canada) - 


[=a Electronic Specialists, Inc. 
171 South Main Street. Box 389 Natick Mass 01760 
(617) 855-1532 


S-100 SYSTEM DESIGNERS 
NEW TARBELL CACHE MEMORY SYSTEM 


Increase floppy disk system speed from 2 to 5 
times using our new CACHE-C CP/M®. This will 
only work with the Tarbell CPU/IO board and the 
Tarbell Double Density Floppy Disk Interface, so 
we have a combination package available. 


бт тй 


wab 
LOSSES ) 0 


gnis goe 


SINGLE SIDE 
SINGLE DENSITY 
W/HUB RING SOFT, 


100% CERTIFIED 10 OR 16 
2 YEAR WARRANTEE SECTORS 


SINGLE SIDE 
DOUBLE DENSITY 
W/HUB RING SOFT, 


100% CERTIFIED 10 or 16 
2 YEAR WARRANTEE SECTORS 


DOUBLE SIDE 
DOUBLE DENSITY 
W/HUB RING SOFT, 


{00% CERTIFIED 10 OR 16 
2 YEAR WARRANTEE SECTORS 


A$ 919" 


$27 


ge f 
ash express 
EZ 


8” st 


SINGLE SIDE 
SINGLE DENSITY 


SOFT 


100% CERTIFIED OR 32 
2 YEAR WARRANTEE SECTORS 


8” 2 


SINGLE SIDE 
DOUBLE DENSITY 
SOFT 


100% CERTIFIED OR 32 
2 YEAR WARRANTEE SECTORS 


8” $9 


DOUBLE SIDE 
DOUBLE DENSITY 
SOFT 


100% CERTIFIED OR 32 
2 YEAR WARRANTEE SECTORS 


ба e Minimum order 100 e For smaller quantities add 10% 
e Packed 10 boxes of 10 diskettes with sleeves and labels 

e Quantity discounts — 1,000 deduct 3%, 

5,000 deduct 5%, 10,000 deduct 7% 


> Add 55.00 par case BH”, $7.00 per cara Û" 
Far shipplsg вай handling байан! LSA, ULP.S. ground 


Su X 
OPUS sae 5020 552321 
BASF ssd i23 saa $24 


MAXWELL 
ne | те Law то жт Cail 


SPECIFY SECTORING WHEN ORDERING 
514" QUAD DENSITY IN STOCK 


HARDHOLE DISK PROTECTORS 
Reinforcing rings 

of tough mylar 

protect disk hole 

edge from damage. $e и 
Applicators А 51 14 
Hardhole Rings (50) . <$ Ogg 


BISK DRIVE HEAD 
CLEANING KITS 
Prevent head 
crashes and 

ensure error-free 
operation 

5/4" or 8" 


SFD C- 10 CASSETTES... 10/57 


(All cassettes include bax and tabeis.] 


Gel B cassettes, C-10 
Sonic, and Casselte/8 
Library-Album, 

as illustrated, 

ог only.. , 


( 


T 


د me ш б 0 MR ad Ti Sk‏ ی ا 


Fu map 


OOO OOS) OOS QOS) OOM 


This package includes the following: 


LIBAARY CASES 
8" Kas-sette/10. $2.99 
5%" Mini Kas-sette/10, — $2,48 


Hon GOA 


e СР\/!О board with 4 Mhz Z-80A, 2 R8232 
serial ports with full handshaking, timer, 
and special memory management circuitry. 


e Written purchase orders accepted tram government agencies and well rated tir ms 

at a 10% surcharge (wabash media only] for net 30 billing. e International orders 
accepted with a 15.00 surcharge tor handling, plus shipping charges. e C.D.D. 
requires a 10% deposit, e We accept Visa, Mastercharge, Maney Orders, and 
Certificate checks. e Checks require bank clearances. e All shipments F.0.8. San 
Diego. e Minimum shipping and handling 2.00, minimum order 10.00, e California E 
residents all G% sales tax. e Prices and terms subject ta change without natice. e 

All sales subject to availability, acceptance. and verification. e All sales are tinal. ө 
Satisfaction guaranteed or full refund, 


Double Density Floppy Disk Interface with 
boot ROM, Direct Memory Access and 
extended memory addressing. 


CP/M 2.2 on single density disk with 
manuals 


New CACHE-C CP/M 2.2 on double density 
disk. This system keeps up to 64k of most 
recently used 512-byte sectors in extended 
address memory. 


All for $945 list (25-35% dealer discounts) 


Tarbell Electronics, 950 Dovlen Place, Suite B 
Carson, California 90746 (213) 538-4251, 2254 


CP/M is a registered trademark of Digital 
Research 


We also offer printer ribbons, printwheels, type elements, | 
equipment covers, power consoles, paper Supplies, storage and 
filing equipment, furniture and many other accessories for word 
and data processing systems. Write for our free catalog. 


Toll Free Order Only 


_ 800-854-1555 


PRODUCTS 


| For Information 
| or Calilornia Orders 
| (714) 268-3537 


8868 CLAIREMONT MESA BLVD. 
SAN DIEGO, CALIFORNIA 92123 
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within a few feet of a portable televi- 
sion set that has proved sensitive to 
interference from other sources. 

No preventive maintenance is re- 
quired. The drive manufacturer 
(Remex) does not even recommend 
cleaning the read/write head. Repair 
service is available at the various 
Heathkit Electronic Centers around 
the country and from the factory in 
Benton Harbor, Michigan. In my ex- 
perience with previous Heath pro- 
ducts, repairs are invariably done 
correctly and usually within a week. 
Heath also maintains a special tech- 


nical-service telephone number for 
those who want to troubleshoot 
Heath equipment themselves. I have 
found this fairly helpful on occasion, 
although there are obvious limits to 
how much can be accomplished on 
the phone. 


Construction 

Heath is one among the dwindling 
number of manufacturers that still 
supplies computer products in kit 
form. I have been building Heathkits 
off and on for the better part of 20 
years, and construction of the H-47 


Tune up your 


The DS120 Terminal Controller makes your LA36 


perform like a DECwriter® III. 


The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® IJI at only a frac- 
tion of the cost. The 05120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 


include: 
e 165 cps bidirectional printing 
• Horizontal & Vertical Tabs 
e Page Length Selection 
e 110-4800 baud operation 
e 1000 character print buffer 
e X-on, X-off protocol 
e Self Test 


° RS232 interface 

e 20 mA Current Loop interface 
e Тор of Form 

e Adjustable Margins 

e Double wide characters 

e Parity selection 

e Optional APL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 


tage of today’s higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 


datasouth computer corporation 


4740 Dwight Evans Road e Charlotte, North Carolina 28210 • 704/523-8500 
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Circle 137 on inquiry card. 


was more reminiscent of some of 
those earlier projects than, say, of 
building my H-8 computer. Most of 
the required wiring is point-to-point. 
The two disk drives, along with their 
associated electronics, come preas- 
sembled. There are only two small 
printed-circuit boards that must be 
prepared. One contains two front- 
panel switches that make it possible 
to write-protect a disk electronically 
(as well as by the usual method of re- 
moving the adhesive write-enable 
tab). The other circuit board, on the 
rear panel, provides various connec- 
tors for the wiring harnesses. 

The rest of the job falls into two 
main categories: wiring the power 
supply and assembling the sheet- 
metal parts that form the chassis. 
Most of the power-supply com- 
ponents are easy to get to, although 
there are a few places where wires are 
packed closely enough to require care 
in maneuvering a hot soldering iron. 
The chassis assembly is considerably 
more complex than that of other 
Heath products I have built, and it 
gets fairly involved as more and more 
parts are added. There were a couple 
of times when a second pair of hands 
would have helped. Despite the 
relatively large number of sheet-metal 
components, everything fits together 
with gratifying precision and the 
finished product is very solid. 

Heath's assembly instructions have 
long been the standard against which 
others are judged, and the 65-page 
manual for the H-/Z-47 (supple- 
mented by a schematic diagram and a 
30-page booklet of large illustrations) 
fully lived up to my expectations. I 
found only one minor error—the pic- 
ture of the AC line filter in the assem- 
bly manual didn't match the part that 
was actually supplied— but it was ob- 
vious from other illustrations how the 
part was intended to fit. From start to 
finish, the unit required 9% hours of 
construction time, and it worked 
perfectly the moment it was powered 
up. 

The H-8 and H-/Z-89 interface 
cards, like the controller electronics 
on the two disk drives, are supplied 
prewired. Apparently there is little 
savings to be had in providing printed 
circuits in kit form now that auto- 
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ISN — ATARI в 800 & 400 
& t OSBORNE ATARI 800 (16K) 
EISE ————— | ATARI 400 (16K) 
PERSONAL COMPUTER 410 PROGRAM RECORDER 
CALL FOR PRICE & AVAILABILITY 810 DISK DRIVE 


850 INTERFACE MODULE .. 
NE PC-8000 830ACOUSTIC MODEM ....... dE. 


РС-ВОО1А 32K W/24K ROM ATARI VISICALC 


5FUNC. KEYS. А 
PC-B012A УО & EXPANSION 

SLOTS W/32K PRINTERS Epson | 
PC-8031A DUAL DRIVES 35 EPSON MX-80 s P d 
BENCHMARK WORD PROCESSOR 379 EPSON MX-80FT . 


а 9 EPSON Т ries ss ` LINE VOLTAGE” 
. NEC 8023 FRICTION/TRACTOR . 
i: С. DRIESU = УСУ RANSIEN SUPPRESSORS 
& ACCESSORIES THE GRAPPLER INTERFACE с ў К 


VISICAEGO а аана т OKIDATA MICROLINE 82А... ,,... Features Parallel Operation 5000 Hix Second 
VISIREND/VISIPLOT OKIDATA MICROLINE 83A TM TM | 

IE, А C.ITOH STARWRITER F10-40PU , , è А e 

| C.IT OH PROWRITER 8510 AP | 
Ено. и a = 
NOVATION CAT II ,........ .....349 AMDEX LOW-RES 13" COLORI . . , -365 PROTECTS: PROTECTS AGAINST: 
MICROSOFT 2.80 SOFTCARD . SONNO Ae COLORI .... eComputers »High Energy Voltage 
OE e N ы ZENITH 12" GREEN (2УМ-121).... | ©Micro-Computer Systems Transients 
ЖОН DISSE MIRO. TAE NEC 12" GREEN (JB-1201) e Word Processors »On-Off Switching 
4 tr NEC 12" RGB COLOR (JC-1202DH) .875 eCash Registers a n Induced Transients 
BASF 8" DISKETTES (10) ..........24 ELECTROHOME 13” RGB HI-RES . .825 | ep cs li Light ng 
ower Supplies *lnrush of On/Off Power 

TO ORDER: Please send cashier's check or personal check (allow 10 business | 
days to clear). VISA and Master Card credit card service add 3%. Shipping, handl- Clipstrip — Clipper WE HONOR 
ing and insurance in U.S. add 3%, Minimum $3.00. California residents add 6% D М А ER ( 977E B7BF "JEN | 
sal tax. гоган шее 10% for shipping. Soup mien is subject to ee ra м. 
change and availability. All equipment carries warranty. Store prices may differ | 1 
from mail order prices. INDUSTRIES, INC. і — 


comp iter асс DEALER INQUIRIES INVITED LISTED LISTED 
4688 CONVOY STREET. SAN DIEGO, CA 92111 | 7133 Rutherford Rd. 800-638-9098 


(800) 854-1941 (714) 565-7092 | н 
CALL OR WRITE FOR COMPLETE PRICE LIST | „Baltimore, Md. 21207 (301) 298-3130 


_ SUNNY : LOW LOW COST: 


POWER SUPPLIES 
* (LINEAR & SWITCHING) ` 


"FOR S- 100, DISK DRIVES. 


KIT 1, 2 & 3 For S-100 ВЗ For 3x 8" (or 5%") Disks S3 For S-100 & Two Disks 


[11 $9 
S-100 & DISK POWER SUPPLY ‘*S3”’ OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS. SIZE: 10” (W) x 6” (D) x 5” (н) 102.95 
REGUL. OUTPUTS FOR DISKS: --5V @ 5A OVP, —5V @ 1A, +24V (OR +12V) @ 5A-7A PEAK. ADJUSTABLE AND 
UNREGUL. OUTPUTS FOR S-100: +8V @ 14A, +16V @ ЗА. FUSES PROTECT ALL REGUL. OUTPUTS. 
IDEAL FOR THE MAINFRAME WITH 12 SLOTS & 2x8" or 59%" FLOPPY (OR 1x FLOPPY &1 x HARD DISK). 


DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 

ITEM IDEAL FOR +5V OVP —5V for —1 SIZEWxDxH 
Ro д 5" x 4" x 4" 49.95 
R4 2 x 8" or 2 x 5Y4" DISK 3A 1A 3A - 5A Peak 8" x 4" x 934" 54.95 
Ro 3x8" (or5%") FLOPPY 6A 1A (or 2.5A) 6A - 8A Peak 1. 8%" x 5" x 4s" or 2. 10" x 4%" х 39A" 69.95 
R3 or 1x Floppy & 1x Hard 6A 1A 6A - 8A Peak 1.9" x 674" x 43e" or 2. 9" x 5Y4" x 514" 69.95 


OPTION: + 12V @ 1А CAN BE ADDED TO ITEM "R3" SIZE 1. ONLY, COSTS $12.00 MORE. SHIPPING FOR EA. PWR SUPPLY: 


.50 IN CALIF: $8.00 | В STATES; 
S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) He DRAN AKA TE ANS 


ITEM IDEAL FOR +8V -8V -16V -16V +28V SIZE: WxDxH PRICE FORMER: $5.00 JN ALL STATES: $12.00 
KIT 1 15 CARDS 15A — 2.5A 2.5A — 12" x 5" x 478" 54,95 IN CANADA. CALIF. RESIDENTS ADD 
KIT 2 20 CARDS 25A nee 3A 3A =» 12" x 5" x 4g" 61.95 696 SALES TAX 
KIT 3 DISK SYSTEM 15A 1A 3A 3A 5A 13%” x 5" x 479" 69.95 j 


ATTENTION O.E.M.'S 
POWER TRANSFORMERS (WITH MOUNTING BRACKETS) YOUR SPECIAL NEEDS OR 


ITEM PRIMARY SECONDARY 41 SECONDARY #2 SECONDARY #3 SIZE WxDxH PRICE DESIGNS OF TRANSFORMER 
“T1 110/120 2x8 Vac, 15А 28 Vac, CT, 25A E 3%" x 3%" х 3Vs' 22.95 T G 4 
T2 110/120 2 x 8 Vac, 25A 28 Vac, CT, 35A ul. 334" x 438" х Зв" 28.95 SEES SAL “Де ue ТО 
T3 110/120 2 x 8 Vac, 15A 28 Vac, CT, 3A 48 Мас, СТ,25А  39"x44" x34" 3095 Cone AT SUNNY LOW LOW 
T4 110/120 2 x 8 Vac, 6A 28 Vac, CT. 1.5A 48 Vac, CT,3A 33"x35&"x3wW" 23.95 R U 
T5 110/120 16 Vac, CT, 3A 28 Vac, CT, 2A (48 Vac, ifspecied) 3" x 3" x 2Y?" 1595 COST & FASTEST DELIVERY. 


MAILING ADDRESS: ^ SUNNY INTERNATIONAL ` SHIPPING ADDRESS: 


Ue а MARTE DA n ` (TRANSFORMERS MANUFACTURER) PUMA а 
w— TORRANCE, СА 90510 ` (213) 328-2425 MON-SAT 9-6: к Nii 


"` TELEX: 182558 
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COMPUTER CONTROLLED MOTION 


CONSIDER THE POSSIBILITIES. 


Robots. Factory Automation. Where 
computers and machines perform dirty, 
dangerous, degrading jobs, instead of men. 
All part of the Factory of the Future, the 
new Industrial Revolution. Compumotor. 
And you. 

Your proficiency with today's powertul 
mini and microcomputer systems has ex- 
panded your vision of tomorrow and beyond. 
To a world where low-cost intelligence 
drives the products and processes 
around you. Ifthere was a motor 
System as easy to use asa 
computer peripheral, 
you could be in 
the forefront 
of that Revo- 
lution today. 

ouch a sys- 
tem exists 
now and has 
been proven 
through 
years of oper- 
ation and 
thousands of ap- 
plications. The 
Compumotor sys- 
tem of motors, drives, 
indexers and computer 
interfaces gives you 0.001 to 
2.5 horsepower in packaged, plug 
together building blocks. Motion control 
as easy to understand as it is to use. 

Imagine simple ASCII commands on your 
RS-232C serial interface, allowing you to 
position up to 16 motors simultaneously 
with accuracies of one thousandth to 20 
millionths of an inch. 

Controling speeds with an accuracy to 
0.01% of set rate. Running motors at 2 revo- 


lutions per day or up to 3000 revolutions 
per minute. Torques from 6 to 12000 in-oz 
(0.05 to 85Nm). Rotary resolutions of 400 
to an amazing 50000 parts per revolution. 
Linear resolutions with leadscrews from 
one one-thousandth to 10 millionths of 
an inch. 

No system in the world today offers the 
same combination performance and ease 
of use. That is why Compumotor compo- 

nents are used in so many demand- 

ing applications: assembly and 

welding robots, machine 

tools, automated grind- 
ers, semi-conduc- 
tor fabrication, 
laser scanning 
systems, non- 


US contact meas- 

" urement and 
inspection, 

—— fiber optic 
| production, 


follow focus 

and autofocus 

systems, special 

effects generators, 

optical printers and 
dozens of others. 

Plug your imagination 

into your computer and 

your computer into the Compumotor 

system. The possibilities are endless. 


For more information, call (800) 358-9068 
toll free outside of California or (707) 
778-1244 collect in the State. 


You may write us at 1310 Ross Street, 
Petaluma, CA 94952 or circle the Readers 
cervice Card Number below. 


The Computer Movement that started a Revolution 


COmpPumoco4 
CORPORATION. 


1310 Ross Street, Petaluma, California 94952 
(707) 778-1244 / (800) 358-9068 
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Could you 
pass this 


Red Cross 
swimming test? 


SWIM: 
]. Breaststroke — 100 Yds. 
2. Sidestroke — 100 Yds. 
3. Crawl stroke — 100 Yds. 
4, Back crawl —50 Yds. 
5. On back (legs only) — 50 Yds. 
6. Turns (on front, back, side). 


7. Surface dive — underwater swim — 20 Ft. 


8. Disrobe — float with clothes —5 mins. 
9. Longshallow dive. 

10. Running front dive. 

11. 10-minute swim. 


Anybody whos taken a Red Cross swim 
course knows how tough it can be. 

Theres a good reason. 

We believe drowning is a serious 
business. 

Last year alone, we taught 2,589,203 


Americans not to drown—in the seven dif- 


ferent swim courses we offer all across the 
country. (Incidentally, most of the teaching 
—as with almost everything American Red 


Cross does —is done by dedicated vol: 


unteers.) 
À good many of the youngsters not 


only are learning to keep themselves safe. 


Thousands upon thousands of them are 
learning to become lifesavers. 

And the life they save—it just might 
be your own. 


Red Cross 
is counting 
on you. 
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mated assembly equipment is avail- 
able to manufacturers. I don't mourn 
the loss. Stuffing printed-circuit 
boards is boring and it demands in- 
tense attention to soldering technique 
because of the high speeds involved in 
digital electronics and the high com- 
ponent density of modern boards. 

The Heath operating system, 
HDOS, includes a disk-drive test pro- 
gram along with a number of other 
useful diagnostics. The program— 
which runs for a full hour on an 
8-inch double-sided disk, reading and 
writing random as well as sequential 
disk sectors— provides a fairly 
stringent test of the drive's ability to 
stand up to heavy usage. Both 
H-/Z-47 drives performed perfectly, 
with no soft (recoverable) or hard 
(nonrecoverable) errors. Even after 
two hours of strenuous operation, the 
unit did not heat up noticeably. 


Use with Existing Systems 

The H-8 computer requires a minor 
hardware modification (Heath's “ex- 
tended configuration” card) when the 
H-/Z-47 is used with an 8080A cen- 
tral processor. The Z-80 CPU board 
for the H-8 includes the extended con- 
figuration option. Older H-/Z-89 
models also need modification to use 
the 8-inch disk unit. Recent 
models—those with an external con- 
trol to adjust video-screen bright- 
ness—can accept the H-/Z-47 as is. 
Once the hardware is properly con- 
figured, integrating the H-/Z-47 into 
an existing system amounts to little 
more than plugging it in. 

Both Heath's version of the CP/M 
operating system and the company's 
own HDOS operating system come 
complete with device drivers for 
8-inch as well as 5%-inch drives. The 
presence of the 8-inch disk unit is 
determined automatically at the time 
Of the initial bootstrap load by special 
configuration programs that are pro- 
vided as part of the Heath software. 
New system disks created by the sys- 
tem-generation program (provided 
with each operating system) will 
“remember” what disk devices are 
available. This means the configura- 
tion process does not have to be re- 
peated each time the system is loaded. 


Heaths CP/M BIOS module іп- - 


cludes all the source code for the disk 
drivers and device tables (the BIOS— 
basic input/output system—con- 
tains the hardware-dependent 
routines for a specific computer sys- 
tem). The corresponding source 
modules are also provided with the 
Heath operating system. The entire 
HDOS source code is available in 
printed form at extra cost. Heath's 
liberal policy with regard to source- 
code distribution is unusual and very 
welcome. While most users will never 
need the source for the operating sys- 
tem, it is critical for some specialized 
applications. 

The H-/Z-47 can be used as either 
the primary or secondary disk unit in 
a system. The primary unit is the one 
from which the operating system is 
usually booted up. The H-8 computer 
(but not the H-/Z-89) permits the sys- 
tem to be booted from either the 
primary or the secondary unit. The 
Heath software manuals contain step- 
by-step instructions for generating 
new system disks for secondary 
drives. The operating systems that 
are distributed on 5%-inch and 8-inch 
disks are identical, so no new soft- 
ware is required when H-/Z-47 is 
added to an existing system. 


Conclusions 

The H-/Z-47 provides a maximum 
of 999 and 1208K bytes of usable 
storage under HDOS and CP/M, 
respectively, for the Heath H-8 and 
Heath/Zenith-89 computers. It also 
provides compatibility with the stan- 
dard IBM soft-sectored 8-inch disk 
format, substantially increasing the 
availability of software for the 
Heath/ Zenith product line. 

The kit version of the unit requires 
point-to-point wiring, since all but 
two small printed-circuit boards 
come preassembled. Construction 
took about 97; hours. Heath's 
documentation is excellent, and the 
H-/Z-47 is easily integrated into exist- 
ing Heath/Zenith computer systems 
without the addition of any new soft- 
ware. H-8 computers with an 8080A 
microprocessor and some older 
H-/Z-89 models require minor hard- 
ware modification, available at a 
nominal extra cost. Interface circuit 
boards are sold separately. m 
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TEACHING - 


WILL NEVER BE 


THE SAME AGAIN! , 


INTRODUCING = | 
TorrRicelLi 
author 


A powerful authoring and 
presentation program that 
allows teachers without pro- 
gramming experience to create 
effective training and education 
courses. Specifically designed 
tor Business, Industry, Educa- 
tion and Home use. 

Features include: 

* Built-in full screen editor 
using WordStar™ com. 
mands for rapid on-screen 
editing and course genera- 
tion. 

Creation of courses for mass 
distribution is fully sup- 
ported. 20% royalties for 
courses submitted for our 
courseware Catalog. 


Requires CP/MIM 2.2, 48K, and 
24 x 80 CRT. Available on 8” 
(3740) Single Density Disk. 
Contact distributors for other 
formats. 

Package includes: Torricelli 
Author program, a linear 
presentation program, com- 
plete documentation, two 
courses of instruction and 
description of the entire educa- 
tional software line. $295 


California residents add 6% tax. 
Visa/MasterCard accepted. 


‘CP/M is a trademark of 
Digital Research. 


*WordStar is a trademark of 
Micro Pro Int. 


THE ANSWER 


IN COMPUTERS 
6035 University Avenue, #7 
San Diego, CA 92115 
714-287-0795 
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DIGITAL DATA 
RECORDER MODEL DC-3] 


For six years, the DC series recorders have been the industry 
NRZ Asynchronous recorder standard. Now the DC-3 model 
sets а new standard in stability and reliability with its 
tachometer feedback LC stabilized motor circuit. 


*4800 Baud (3” per second) 

* 1075 Error Rate 

*Controlled by Hand-shake 
*DB25P Connector installed 
*Speed Stability (long term) + .1% 
*RS232 Output standard. 


No interface or 


COMPUTER AID PTG 
Hes shea 


PCT 


controller required. 
*Operating range 105-125 VAC 


*Optional 220 V. on request. 
DC-3 Model 


Price $323.30 


PEGASUS DATA SYSTEMS 


236 LACKLAND DRIVE 
MIDDLESEX, NEW JERSEY 08846 


*Panel-mounted unit optional 


Tel. (201) 356-9200 TWX 710-997-9530 


Apple users. THE SOURCE 


and TRANSEND. Together for 


the first time 
for only $89. 


Buy our $89 Transend state-of-the-art data 
communications software and membership in 
THE SOURCE, AMERICA’S INFORMATION 
UTILITY, is included. This combination 
allows you to easily access one of the world’s 
largest information services for up-to-the- 
minute news and sports, stock prices, travel 
services and much more. 

An optional 260-page Source User's 
Manual is available for $19.95. Your dealer has 


complete details. Call 800-227-2400, ext. 912 (in Calif. 800-772-2666, . 
ext. 912) for the name of your local Transend dealer. 


ffer expires Oct. 1, 1982. 


Apple із a trademark of Apple Computer Inc. 


THE SOURCE and AMERICA'S INFORMATION UTILITY are service marks of Source Telecomputing Corp., 
a subsidiary of The Reader's Digest Association lnc. 


1. The Transformation People. 
ے‎ 77 


SSM Microcomputer Products Inc. 
2190 Paragon Drive, San Jose, CA 95131 
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System Review 


Assisted Instructional Development System 


Computer-assisted instruction 
(САЛ) in public schools and colleges 
has increased in the last few years. 
Until now, however, two limitations 
made extensive CAI programs. im- 
practical for most school systems: (1) 
the time and cost involved in writing 
separate programs in BASIC, PILOT, 
or other language for each new 
lesson; and (2) the shortage of ex- 
perienced educational programmers 
who could provide a school with its 
own personalized software. 

The Assisted Instructional 
Development System (AIDS) repre- 
sents a significant effort to overcome 


At a Glance 


Name 
Assisted Instructional Development System 
(AIDS) 


Use 
Comprehensive computer-assisted 
instruction [CAI] system 


Manufacturer 

Instructional Development Systems 
2929 Virginia Beach Віма. 

Virginia Beach. VA 23452 

(804) 340-1977 


Price 
$345 


Features 

AIDS interface card with on-board calen- 
dar/time clock; 5%-inch disk in Apple DOS 
3.2 or 3.3 [demonstration disk available 
upon request for S 25] 
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George Wolfe 
James Madison University 
Harrisonburg, VA 22807 


these constraints. The AIDS package, 
which includes both hardware and 
software, is a versatile educational 
system which makes creating CAI 
lessons cost-effective. It also does 
away with the instructor’s need for 
extensive programming experience. 
The economic catalyst for AIDS's 
development was the Norfolk 
(Virginia) Public School System, 
which has been experimenting with 
CAI for several years. The school sys- 
tem decided. to move from the 
Hewlett-Packard HP3000 minicom- 
puter system it had been using to in- 
dividual Apple II microcomputers. 


Language 
Applesoft BASIC with supplementary 
machine-language subroutines 


Hardware required 
Currently for Apple І! Plus with 48K bytes 
Of RAM, TRS-8O version available soon 


Documentation 
200-page instruction manual in a 3-ring 
binder 


Audience 

Elementary and secondary schools and 
colleges— especially those with limited 
access to experienced programmers 


The Small Business Computer Center 
of Virginia Beach was commissioned 
to develop an adaptable, easy-to-use 
CAI package that would meet the 
school's educational needs. The result 
of this project is the AIDS package. 


The System 

Through elaborate use of text files 
and string variables, AIDS allows 
teachers with virtually no program- 
ming experience to write elaborate 
CAI lessons. À teacher simply types in 
the lesson and then inputs questions 
pertaining to the lesson. The questions 
must be in the standard objective for- 
mats of true/false, multiple choice, or 
short answer. A special string search 
option enables the computer to search 
for any keyword the teacher may be 
looking for in a student response. 

The instructor can input per- 
sonalized reinforcing responses for 
correct and incorrect answers. À 
failure message, which the teacher 
can input, informs the student that he 
or she did not enter the correct 
response. À hint feature also exists 
for the student if a question poses 
great difficulty. The teacher has the 
option to include this feature in any 
question— without limit to the 
number of hints that can be given for 
each question. The number of ques- 
tions per lesson is limited only by the 
storage space available on the lesson 


disk. 


“I will not program on any APPLE II 
with less than two Legend cards in it.” 


Robert Woodhead 


Robert Woodhead, Inc. 
Co-Author of Wizardry 


If Robert Woodhead, co-author of one of 
the top selling game programs in the 
world, thinks this highly of Legend 
Products, we're doing something right. 


Go to your nearest computer dealer today 
and find out for yourself about Legend 
products. 


The Original Hi-Density RAM Products 
for APPLE II 


Hegend Industries itd. 
2220 Scott Lake Road 
Pontiac, MI 48054 
(313) 674-0953 Office 
(313) 674-1340 Modem 
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Anywhere Public Schools 
Language Arts 


Best School System Title | Page 1 
Daily Work Report 
Teacher: Jane Sumter 
Student Names 
Billings, Shelia 
Goodard, Vick 

Hilton, Wilt 

Johnson, Mary 
Johnson, Mary 


Limming, Rob 


Number R/A 
10/20 
34/40 
20/20 
37/40 
15/20 
17/20 


Remarks 
Needs help 
Score C+ 
Excellent 
Excellent 
H.H. assign#2 
Score B+ 


Lesson 
5430 
Test 
4580 
3218 
3211 
7809 


ID Number 
32309 
32310 
32311 
32306 
32306 
32305 


Subject 
Punct. 
Capitiz, 
Verbals 
Nouns 
Nouns 
Dictionary 


Table 1: The Daily Report, one of the three reports generated by the Assisted Instructional Development System (AIDS), con- 
sists of a daily summary of all students’ completed lessons. 


Anywhere Public Schools 


students can be assigned an addi- 
tional exercise based on their perfor- 


BestSchool System Title | Language Arts Page 1 mance during a previous lesson. For 
E ee example, an excellent score permits a 
т ane Sumter branch to an enrichment lesson, 
ID | average performance can branch to а 
ML Um oer ARMIS ante) ееп reinforcing exercise, or a low score to 
slice Senda 2. 1 a remedial one. A message file allows 
Goodard, Vick 32310 2.00 8 the teacher to make a follow-up 
Hilton, Wilt 32311 1.28 5 assignment in a text, workbook, or 
Johnson, Mary 32306 1.48 7 


Table 2: The Usage Report shows the number of hours and sessions each student 


used the system. 


Any City’s Public School System 


Best School System 
"Student Report" 
Teacher: Sally Smith 
Student: John Bendzunas — ID#32102 


Lesson 


3203 
2133 
2154 
2134 
Test 
3231 
2378 
Totals 


Subject 


Adjectives 
Verbals 
Verbals 
Verbals 
Verbals 
Adjectives 
Adjectives 


Title | 


Language Arts Page 1 


Percent 
Correct 


Number 
Right/Attempt 


12/20 
19/20 
19/20 
18/20 
38/40 
15/20 
20/20 
141/160 


Table 3: The Cumulative Student Report lists all lessons attempted by an individual 
student during the standard nine-week session. 


CAI Options 

Each student is assigned an ID 
number for reporting purposes, but 
lessons can call the student by name, 
which adds a personal touch. Exer- 
cises can be presented in either a 
timed or nontimed format for the en- 
tire lesson or for individual questions. 
As the student works through the 
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lesson(s), the system keeps an ongo- 
ing record of the student's usage and 
performance. After each lesson is 
completed, AIDS displays lists of the 
number of problems attempted, 
number of correct and incorrect 
answers, percentage score, and next 
assigned lesson. 

With the lesson-branching option, 


other supplementary material. 

Three types of permanent records 
are kept automatically by the system 
on student performance: 


1. Daily report, an itemized account 
of the work done by a student on a 
given day (see table 1) 

2. Usage report, a record of system 
usage in terms of hours and 
number of individual student ses- 
sions (see table 2) 

3. Cumulative student report, a 
cumulative listing of all lessons 
taken by the student over a nine- 
week period (see table 3) 


In addition to these lesson-design 
options, AIDS makes possible multi- 
ple lesson assignments that can be 
given in a specified order. Entire cur- 
riculum modules can then be devel- 
oped on the system. When used, this 
feature supersedes the AIDS lesson- 
branching option. Finally, a lesson in- 
dex lists all the lessons contained on a 
lesson disk for easy access to any 
material filed either by number or 
name. 


Editing Features 
AIDS contains built-in word- 
processing functions that allow 


Circle 54 on inquiry card. Circle 422 on inquiry card. 


BDOS ERROR TELEPHONE 
ON B:BAD SECTOR || VOICE RESPONSE 


The V100 interactive voice synthesizer 


with telephone interface is an Apple |!®or ІВМ Personal 
Computer? compatible, low-cost, solution to remote 
data base access arrangements. 


Before disk errors ruin your work again order BADLIM. $3950 
е BADLIM assures the reliability of your CP/M V100-A 

computer. ө Direct telephone connection, auto-dial/answer 
s You can use your disks 10 times longer without € Touch-tone® generation and detection 

losing your data AND your time. e Includes 1000 word, LPC allophone vocabulary 


€ Software for sentence/library construction 
€ Expandabie with 300 ($150) or 1300 ($495) high 
quality LPC words 


в BADLIM checks thoroughly your disk marking all 
the blocks which have defective sectors. The 
operating system will know that those sectors 
should be skipped. For a demonstration call toll free (800) 538-7002 


в BADLIM is the only program that gives protection In California call (408) 942-1595 


for soft and hard errors. VYNET CORPORATION] 
в The first time BADLIM will list which files in your 2405 Qume Dr., San Jose, CA 95131 

disk are on bad sectors, so you can take action to (408) 942-1037 

correct it. — и 


в But thereafter the bad areas in your disk will be 
automatically by-passed. 

s For CP/M 1.4 single density and for CP/M 2.xx of 
any format and density. It is a must for Winchester 
as the media cannot be replaced. 


BADLIM cost only $73. Whatever the reason you have 
to use a computer you need BADLIM. Contact your 
dealer or call us today: 

BLAT R&D Corp., 8016 188th. St SW, Edmonds 


WA 98020. Phone:[206] 771-1408 
DEALER INQUIRIES INVITED. BADLIM 


= Marymas INDUSTRIES, INC. 


In Texas Orders 22511 Katy Freeway To Order 


Questions & Answers 1-800-231-3680 
1-713-392-0747 Katy (Houston) Texas 77450 800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 


WE ALWAYS 
OFFER 


Federal Express (Overnight Delivery) NO extra charge for Master Card 


1 — | or Visa. 
Houston Intercontinental 2 eS ы We use Direct Freight Lines. No 
Airport Delivery (Same Day) ب‎ = long waits. 
U.P.S. BLUE (Every Day) e V. pp ад We always pay the freight and 
References from people who have b] No Tax on Out of Texas Shipments! тае 
bought computers from us probably Toll free order number 
in your city Save Our capability to go to the giant 


TRS-80* Computer warehouse 5 
10% 15% hours away, in Ft. Worth, Texas, 


* TRS-80 is a Registered Trademark of Tandy Corp to k вер you in stock. 
OR MORE 
ED McMANUS Reserve Your Model 16 Today JOE McMANUS 


Telex 77-4132 (Fleks Hou) — 
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ae a LL m 
OKIDATA 

82A 80-column ............. $ 46000 

83A TSC COUNT ое dta $ 69900 

84AP 136-column, parallel..... $1,095.00 


136-column, serial $1,225.00 


—ns == \ 
| = m. ue 


asap 
computer 


products, inc. 


1198 E. Willow St, Signal Hill, CA 90806 
Call Tol! Free (800) 421-7701 
In California (213) 595-6431 
or (714) 891-2663 
In Canada Call ASAP Computer 
Products LTD., 116 Viceroy Rd., D-12 Concord 
Toronto, Ontario, Canada L4K 1A9 


(416) 738-0500 (800) 268-1996 


EPSON* 


Oki Graph 1............ $ 4000 C.ITOH 
8510ADC Pro/Writer serial & 
INTERFACES & CABLES parallel .. ............ $ 695.00 
OKI-1 2K serial buffer.......... $ 8500 Ч о гыг NM Cal 
AEI-1 — Parallel interface ........ $ 40.00 ^c — MX-100 132-column dot matrix . . .... Call 
AEC-1 Cable to Apple .......... $ 17.95 (3 *Graphtrax Plus standard on all models 
AEC-2 Cable to Atari i 
RSC-2 В5-232 cable INTERFACES & CABLES 
LE tO kee EPI-4 ZK serial buffer interface $ 65.00 
8510AP Pro/Writer, parallel .... $ 499.00 | AEI-1 Parallel interface........ $ 40.00 
1550 Pro/Writer ll serial & SEI-1 Serial interface ......... $ 35.00 
parallel........... Call for price | AEC-1 Cable to Apple.......... $ 17.95 
F10-40PU Printmaster, parallel ... $1,495.00} AEC-2 Cable to Atari .......... $ 19.95 
F10-40RU Printmaster, serial..... $1,495.00! RSC-1 — RS-232cable ........... $ 19.95 
DRIVE CABINETS* DISK DRIVES SUBSYSTEMS 
CAB8H 2 Drive, 8" horizontal .... $260.00 | Qume 07-5 ANSI 5'4" compatibility $325.00 | CAB5V/1Q Single cabinet with 
CAB8V 2 Drive, 8" vertical ...... $275.00 | Qume DT-8 ІВМ compatibility .... $480.00 Qume DT-5.......... $ 37500 
CAB8V/ 2 Drive, Shugart or бите 8" with | Shugart 801 Standard floppy ..... $390.00 | CAB8H/V+1S Dual cabinet with 
2F9SMB 9-slot motherboard Shugart 850 Double-sided floppy .. $600.00 Shugart 801R ....... $ 690.00 
I ..-Call for price | Mitsubishi 8" double-sided, double- CAB8H/V+2S Dual cabinet with (2) 
M2894-63  density............. $475.00 Shugart 801R ....... $1,065.00 
Mitsubishi 5'4" 96 TPI, 1MB CAB8H+1M Dual horizontal cabinet with (1) 
M4853 Mitsubishi 8"........ $ 705.00 
CAB8H+2M Dual horizontal cabinet with (2) 
Mitsubishi 8"........ $1,190.00 
CAB8H+1Q Dual horizontal cabinet with (1) 
Qume DT-8.......... $ 735.00 
CAB8H+2Q Dual horizontal cabinet with (2) 
Qume DT-8.......... $1,220.00 
CAB8V+1Q Dual vertical cabinet with (1) 
Qume DT-8.......... $ 750.00 
CAB8V+2Q Dual vertical cabinet with (2) 
Qume DT-8.......... $1,235.00 
Mitsubishi 54" double-sided, CAB8V+1M Dual vertical cabinet with (1) 
. М4854 TOMBE «icu Call for price Mitsubishi 8"... ..... $ 72000 
XS Desktop mainframe, small CAB8V+2M Dual vertical cabinet with (2) 
power supply .......... $210.00 Mitsubishi 8"........ $1,205.00 
a duds Aa da cm ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. CALL FOR HDC8/1-HD. Mt Me 10MB 
CABSV 1 Drive, Shugart or ASAP offers a 15-day buyer protection policy: full money- Controller ....... Call for price 
Qume 54" ............. $ 75.00 back guarantee if not totally satisfied. HDC8/F+1HD Cabinet with (1) Qume DT-8 


"All cabinets come complete with power 


supply, fan & internal cables 


Ordering information: name. address, phone; ship by: UPS or 
Mail. Shipping charge: add $2.90 up to 1 Ib. (UPS blue), U.S. 
Mail add $1.50 (U.S. only) ($25.00 minimum order), 


Terms: We accept cash, check, money orders, Visa and 
Master Charge (U.S. funds only). Tax: 6% Calif. res.. COD's 
and terms available on approval (School PO's Accepted). 


and (1) Priam 10MB hard 
disk & Microbyte 
Controller ....... Call for price 


All units assembled & tested, with all cables 


included . 
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Modems 

Manufacturer Model # Price 
Novation CAT $159.00 
Novation d-CAT $170.00 
Novation Auto-Cat $229.00 


$ ђ 
ФЕРЕ 
DC Hayes отап Modem, 523500 computer 


ie. ei. ш products, inc. 


EA bn 1198 E. Willow St., Signal Hill, CA 90806 
50 Call Toll Free (800) 421-7701 
| In California (213) 595-6431 
or (714) 891-2663 
In Canada Call ASAP Computer 
Products LTD., 116 Viceroy Rd., 0-12 Concord 
Toronto, Ontario, Canada L4K 1A9 
e RF modulator 


(416) 738-0500 (800) 268-1996 • Power supply 
—7— — — dua "Ep ЧИ ATARI 400 t 


DISKETTES from ASAP Software 
Verbatim 


514" Diskettes Description 
Sector Price Atari 


MD525-01 Soft 10/2750 pasketbal ауе e ek ‚..5$ 27.00 
MD525-10 Hard 10 10/527.50 Super Breakout 
MD525-16 Hard 16 10/$27.50 Chess 


8” Diskettes 
FD32-1000 Hard 
FD34-1000 Soft 


Memorex 
5'4” Diskettes 
Part # Side/Dens Sector Price 
MEM 3481 1/Db! Soft 10/$26.50 
MEM 3483 1/Db! Hard 10 10/526.50 
МЕМ 3485 1/06 Нага 16 10/526.50 


8” Diskettes 


ATARI COMPUTER PRODUCTS 


Livermore LIV-Star 20M 
UDS 103 LP (300 Bd) 
UDS 202 LP (1200 Bd) 


ATARI 800 


(16K) Personal Business Computer Features: 
e Computer console 
e Atari 8K basic 
e 57 full stroke alpha-numeric keyboard 
with four function keys 
e Qperator’s manual 


Monitors . 
Manufacturer Model # А Ргісе 
Amdek 100/12" B&W 

Amdek 300G/Green 

Amdek Cotor-1/13" 

Sanyo DM 5109CX/9" Grn. 

Sanyo DM 5012/12 ВАМ 

Sanyo DM 5112ex/12” Grn. 

Sanyo DM C6013/13" Color 

Zenith ZVM-121/12” Grn. 


Terminals 

Manufacturer Model # Price 
Ampex Dialogue 80 $780.00 Part # 
Ampex Dialogue 81 5885 00 
Televideo $625.00 
Televideo $725.00 
Televideo $825.00 


Televideo _ TM 950C $990.00 


Star Raiders 
Asteroids 

Music Composer 
Assembler /Editor 


10/535.00 
10/835.00 


Space Invaders 

Missile Command 

Graph It 

Mailing List 

ТОШОП VB. eua es pra аа Cer 
Stock Charting 

Stock Analysis 

Bond Analysis 

Word Ргосе550Г..................... 
Personal Finance 

Microsoft BASIC 


MEM 3060 
MEM 3101 
MEM 3090 
MEM 3102 2/Db! Soft 


Scotch 3M 


10/$35.00 
10/845.00 
10/$45.00 
10/$55.00 


SYSTEMS WITH SPICE from 
CALIFORNIA COMPUTER SYSTEMS 
FOR APPLE II" USERS 


Synchronous Serial Interface T 
Part Number 7712A " my od ap ui 
Programmable Timer 1/Sgl S 
Part Number 7440A .,.,.............. Price: $110.00 1/54! 
Asynchronous Serial Interface 1/Sgl 
Part Number 7710A .,,,..... uses... Price: $139.00 2/DbI 
Calendar/Clock Madule - 21061 
Part Number 7424,.,„„„.„ „е... Price: $110.00 : 2/Dbl Hard 16 
Fl Digit BCO A-to-D Converter 

Part Number 7470A ...seresseeeses+ ++ Price: 511000 Maxell 


9'A" Diskettes 
12K ROM/PROM Module i | 
Part Number 7114А Side/Dens Sector Price 


нс Price: $105.00 1/Sgl бой 10/532.00 
araliel Interface e 2/Dbl Soft 10/944.00 
Part Number 7720A „+. sees es s. Price: $115.00 1/Sgl Hard 16 10/939.00 
Arithmetic Processor Db H | 

Part Number 7811A ,,..,,,,.... Price: 5349.00 - a М е 
Centronics Printer Interface FD1-128 1/Sgl Soft 

Part Number 7728A FH1-32 1/Sgl Soft 32 


FOR S-100 USERS FD2-XD 21001 Soft 


32K Static RAM Board 
Part Number 2032C yi Pop emery m Price 


16K Static RAM Board 10/$25.00 
Part Number 2116C 9*9 456 24445299 Price: $290.00 10/52750 


Price: $149,00 


Datasoft 

Atari Mailing List Disk 

Atari Character Generator Disk 
Text Wizard Disk 
Micropainter Album 1 Disk 
Micropainter Album 2 Disk 

Le Stick Accessory 


Innovative Design Software, Inc. 
Pool 1.5 HI-RES 48K 


On-Line Systems 

HI-RES Adv #0 — Mission: Asteroid Disk 
HI-RES Adv #2 — Wiz & Princess Disk 
Roadwork Disk ............ eee 
Jawbreaker Disk 

Soft porn Adventure (X-rated) Disk . 
The Next Step Disk 

Personal Software 

Visicalc Disk 

Arcade Plus 

Ghost Hunter (Cassette) 

Ghost Hunter (Disk) 


10/$45.00 
10/$45.00 


10/341.00 
10/541.00 
10/850.00 


Price: $105.00 


Price: $475.00 Part # 


64K Dynamic RAM Board 
Part Number 2065C ........ essa. Price: $375.00 


ZBOA CPU Board 


Part Number 2810А .................. Price: $295.00 
Floppy Disk Controller 
Part Number 2422A 
CP/M™ Version 2.2 Free With Purchase 


S-100 Mainframe 


Price: $365.00 


Part Number 2200A .............. ‚... Price: $475.00 


S-100 Motherboard 


Part Number 2501А ^... 
4-Port Serial 1/0 Interface 
Part Number 2710A 
2-Serial, 2-Parallel 1/0 Board 
Part Number 2719А 

4-Part Parallel 1/0 Board 
Part Number 2720A ................. . Price: $255.00 


Connectors 


DB25P 
08255 
DB25C 
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Price: $150.00 
Price: $295.00 
Price: $325.00 


25 up 
$1.75 
$2.50 
$ 75 


10/$27.50 
10/327.50 
10/$33.00 
10/$33.00 


Hard 16 10/$33.00 


SRW 
Media Storage Cases 

Size Price 
oth $2.50 ea. 


8 $3.25 ea. 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. CALL FOR 
BEST PRICE 

ASAP offers a 15-day buyer protection policy: full money- 
back guarantee if not totally satisfied. 

Ordering information: name. address. phone; ship by: UPS or 
Mail. Shipping charge: add $2.90 up to 1 Ib. (UPS blue}. U.S. 
Mail add $1.50 (U.S. only) ($25.00 minimum order). 

Terms: We accept cash. check, money orders, Visa and 
Master Charge (U.S. funds only). Tax: 6% Calif. res., COD's 
and terms available on approval (School PO's Accepted). 


Atari Optional Accessories 

Model # Description 

410 Program Recorder........ Fenty 
810 Disk Drive System 


822 40 Column Thermal 
PIinte. lu week eho TEES qe 


820 40 Column Dot 
Matrix Printer 


80 Column Dot 
Matrix Printer 
830 
850 
CX30-04 X Paddle Controls 
CX40-04 Joysticks (pair) 


A16KA 16K RAM Board 


Components 

4116's (200 n$)/5290-3 

Apple, TRS-80, Heath 

1-15 51.50 васп 50-99..........$130 each 
16-49 $140 each 100 up $120 each 
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1 Mhz - 12 Bit A/D 


for your Apple ll Computer 


The APPLESCOPE-HR12 analog to digital converter uses 
a high stability buried zenervoltage reference and a flash 
A/D to give 12 bit aceuracy with a 14 bit dynamic range. 


e DC to 1 Mhz Programmable Sample Rate 
2048 Sample Buffer Memory 
Pretrigger Viewing 
Continuous or Single Sweep 
4 Channel Software Support 
trequires additional power supply) 
е External Trigger Input 


Thestandard software provided witheach APPLESCOPE- 
HR 12 includes all of the functions necessary to turn your 
Apple 1! computer into a high quality digital storage 
oscilloscope. In addition all ofthe SCOPE DRIVER options 
are being up-graded to handle the higher resolution data. 


Price per cnanne! $695 


The original APPLESCOPE still provides the optimum 
price/performance trade off for those users requiring 8 bit 
converter resolution. 


APPLESCOPE INTERFACE 


DC to 3.5 Mhz sample rate 
1024 byte buffer memory 
Pretrigger Viewing 
Programmable Scale Select 
Continuous and Single Sweep Modes 
e Single or Dual Channel Trace 
Price for the two board Applescope system is $595 
EXTERNAL TRIGGER ADAPTER $29 


SCOPE DRIVER Advanced software forthe APPLESCOPE 
analog todigital converters makes full use ofthe computing 
power of the Apple 11 to create a total data acquisition 
system, Available options include: 
Signal Averaging-Acquires 110999 signal sweeps and 
displays the averaged result. 
Digital Volt Meter- Allows useasrealtime DVM or use to 
measure points on an acquired sweep. 
Disk Storage - Allows automatic storage and recover of 
acquired data on floppy disks. 
Spectrum Analyzer-Calculates and displays frequency 
spectrum of acquired data, 
IBI SEM WU" ILIUM S) 
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ъъ колым 


hetiite bk 
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£A 4b. алах VEN 1 604» T8 w 49.5290 "VOL 1724119 V 
Д Е fri шыңк a” ©з мү | 


L PM 
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BUS RIDER , 
LOGIC ANALYZER for the APPLE Il 


The BUS RIDER circuit card silently rides the Apple 11 

peripheral busand allows real time tracking of program 

(tow. Software provided allows set up of trace parameters 

from the keyboard and read back of disassembled code 

after a program has been tracked 

e 32 bit by 512 sample memory buffer 

e Monitors Data and Address bus plus 8 external inputs 

e Trigger on any 32 bit word or external trigger 

€ Pretrigger viewing 

The BUS RIDER is an invaluable development tool for 

anyone working with Apple 11 or Apple П+ computers. 
Price $395 


RC ELECTRONICS INC. 
7265 Tuolumne Dr., Goleta, CA 93117 
(805) 968-6614 
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teachers to edit existing lessons easily. 
For example, a lesson may be added 
to or deleted from a disk at any time. 
Any component of a question (i.e., 
text, correct- or wrong-answer 
groups, hints, unexpected replies, or 
failure messages) can be modified 
without altering the other com- 
ponents of the question. Changes in 
branching direction or performance 
criteria for the next lesson can also be 
made at any time. Student 
records—including name, ID 
number, special assignments, lessons 
completed, scores, and hours of 
usage—can be added, deleted, or 
changed without affecting the re- 
maining data in the file. 

Finally, complete lessons may be 
displayed for section-by-section 
editing on the video screen or on a 
line printer. Because lesson-text 
editing is done line by line, minor cor- 
rections can be inserted without hav- 
ing to retype the entire lesson. One 
inconvenience accompanies line-by- 
line editing. Each line of a lesson is a 
different string variable within the 
program. If one notices an error in a 
previous line when editing or writing 
a lesson, it is impossible to return to 
that line by moving the cursor back- 
ward. Instead, the teacher must begin 
the lesson-editing routine anew in 
order to make the correction. This in- 
convenience can be avoided if the 
lesson is carefully proofread and care 
is taken to avoid typing errors. 


Documentation 

Accompanying the AIDS hardware 
and software is a 200-page, 6-chapter 
instruction manual that comes in a 
3-ring binder. This manual is de- 
signed to give the user a thorough 
understanding of all the system's 
features. À demonstration disk is also 
available for potential buyers desiring 
to review the system themselves. 


Hardware/Software 

The Assisted Instructional Devel- 
opment System is currently available 
for the Apple II Plus microcomputer 
with 48K bytes of RAM and DOS 3.2 
or 3.3. (According to a spokesperson 
for Instructional Development Sys- 


tems, the company intends to make 
the AIDS package available for Radio 
Shack's TRS-80 microcomputers.) In 
addition to the program and instruc- 
tion manual, the AIDS package in- 
cludes a hardware interface card with 
an onboard calendar/time clock for 
dating records as well as timing 
lessons and student responses. The 
cost of the entire package is $345. 


Conclusions 

The AIDS package has been 
designed with the educator in mind 
and has several practical advantages 
over previous software approaches to 
CAI. A few shortcomings, however, 
should be mentioned. 

First, the question/answer formats 
presently do not accommodate 
matching-type questions. Also, the 
lesson-design format favors an infor- 
mation-oriented approach, providing 
limited flexibility for alternative 
designs. 

Secand, after every three or four 
questions the disk must be accessed to 
load the next questions. Low-resolu- 
tion animated graphics entertain the 
student while this loading is taking 
place, but, after a while, such fre- 
quent delays can become tedious. 

Finally, although the graphics are 
an entertaining part of the system, no 
means is available (as yet) for incor- 
porating graphics into the teacher's 
written lesson. According to Instruc- 
tional Development Systems, this will 
be remedied in the near future by the 
inclusion of both low- and high- 
resolution graphics options. Other 
enhancement plans include a 
question-evaluation feature and a 
special interface to  videotape or 
videodisc systems so that audio- 
visual material can be incorporated 
into the lessons. 

Despite any shortcomings, the 
AIDS package is a flexible, simple, 
and time-efficient way for teachers to 
create CAI lessons. Although it can 
never be a substitute for program- 
ming expertise, the Assisted Develop- 
ment Instructional System can fill the 
needs of many educators and will 
serve as a model for future systems 
dedicated to the development of 


CAI. m 
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DEC LSI-11 
Components 


Dependable service 
at discount prices 


Domestic 
and Export 


ыны — m 0 
= 


Mini „8... 


Computer Suppliers. Inc. 


25 Chatham Rd., Summit, N.J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 


Mini Computer Suppliers, Inc, 


© 
(ШИШ!!! ||! 


COMPARE DISCOS. 
A Multi-User А005", 


Feature for Feature 


lo UNIK | 


Multi-programming with ир to B separate users 
O Multi-tasking for each user 


O Multiple languages available: Algol, Fortran IV and V, 


Basic, Business Basic, Cobol, Pascal, C. etc. 
O Word Processing and Text Processing available 
O Multi-user RDOS® has real-time features 


O Wide range oi applications software packages available 


ICRO 
ETRIC 


132 E St.. Suite ЗВ O Davis. CA 95616 O (916) 758-0355 
DISCDS is available for RDOS® systems on mapped 
Data General Novas® or Eclipses* 


NOVA* and ECLIPSE& are U.S. Registered Trademarks 
of Data General Corporation o UNIX™ is a trademark of Bell Laboratories 


APPLE SPEAKS 
INTELLIGENTLY! 


The people who dared ta teach Atari to talk are again 
challenging the microcomputer establishment with the 
VOICEBOX Speech Synthesizer for Apple. This law cost intel- 
ligent peripheral can speak thousands of words unassisted, 
generated directly fram its firmware ROM dictianary lo- 
cated on its plug-in card. This means that speech, with 
variable intonation and speed, can be used in any of your 
apple programs without ever having to bother loading a 
disk. And, in case you want to expand your dictionary to 
include unusual words or words in foreign languages, you 
can easily define them with our 64 phonemes and store 
them by the thousands on one of the six special dictionaries 
provided for on our disk. 


In addition your VOICEBOX for Apple can be easily coded to 
sing on key with uniform barlengths and you can store 
(record) your songs on disk, retrieving and modifying sec- 
tions whenever you want. With the disk system, you'll also 
enjoy an educational random sentence generator and 
graphic speech animation! The VOICEBOX for Apple will 
runon 32K Apple Il with Applesoft or Apple Il Plus systems 
equipped with sixteen-sector disk drives. VOICEBOX for 
Apple comes with loudspeaker and disk. The Alien Group 
also makes a less expensive VOICEBOX far Apple with all 
features (including expandable disk dictionary), but ex- 
cluding firmware ROM and singing capability. Speaker is 
optional on this unit. 
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For Atari users, 

the VOICEBOX for 

16K and up Atari 

plugs directly into the 

serial port. No extra cables are 

needed and no speaker is needed since the speech comes 
directly over your TV monitor. This unit has all speech syn- 
thesis features except singing and firmware ROM. 


AL-3001 VOICEBOX for Apple. With firmware ROM, singing 
capability and speaker $215.00 

AL-3501 VOICEBOX for Apple. Without firmware ROM, 
singing capability and speaker $139.00 

AL-4001 Speaker for AL-3501 (the AL-3501 will also work 
with any other speaker) $15.00 

AL-5001 VOICEBOX for Atari $169.00 


All mail orders are an a 10 day moneyback guarantee if 
you're not completely satisfied. When ordering enclose 
check or money-order or state VISA or MASTERCARD num- 
ber. Send mail orders to: 


THE ALIEN GROUP 
27 West 23rd Street 
Dept. BT-2 New York time 
New York, New York 10010 (212) 924-5546 


ALSO AVAILABLE AT LEADING COMPUTER STORES 
THROUGHOUT THE WORLD. 


or Telephone orders 
fram 10 AM to 6 PM 
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Book Reviews 


Software Design: 
Methods & 
Techniques 


Lawrence J. Peters 
Yourdon Press 
New York, 1981 
248 pages 
softcover, $23 


Reviewed by 

Paul S. Swanson 

97 Jackson St. 
Cambridge, MA 02140 


Software Design: Methods 
& Techniques is a valuable 
source book for both the ex- 
perienced software designer 
and the initiate. A compila- 
tion of various methods and 
techniques available to soft- 
ware designers, the book ex- 
amines each method individu- 
ally and summarizes its ad- 
vantages and disadvantages. 

Peters begins with a discus- 
sion of a quandary that soft- 
ware designers face. Like 
other engineers, software en- 
gineers require problem-solv- 
ing methods. But while other 
engineers have access to 
fixed, known solution meth- 


ods for a specific problem, no 
such clear-cut solutions are 
available to software engi- 
neers. In software, not only 
are the methods of solution in 
their stages of infancy, but 
the problems themselves are 
usually only vaguely defined. 
And that brings us to Peters' 
second major topic: defining 
design. Although he asserts 
that design has never been 
adequately defined, he pro- 
vides a thorough description 
of the subject from several 
viewpoints. 

Software Design: Methods 
& Techniques addresses 44 of 
the many different methods 
currently used in software 
design representation, treating 
system architecture, design 
structure, database structure, 
and software behavior sepa- 
rately. Each category in turn 
contains several methods. 
Summary charts show the 
relative strengths and weak- 
nesses of each. 

Among the methods Peters 
presents is the design tree, 
from which many other meth- 
ods are derived. The deriva- 
tives, however, either stress or 
ignore various items in the 


system and therefore have dif- 
ferent strengths and weak- 
nesses. Some methods are 
hybrids that combine advan- 
tages. 

After exploring different 
approaches to design repre- 
sentation, Peters turns to soft- 
ware design methods. He di- 
vides these into three types: 
data-flow-oriented, data- 
structure-oriented, and pre- 
scriptive. Each is presented in 
synopsis form with descrip- 
tions, examples," and tables 
showing its relative strengths 
and weaknesses. Peters in- 
cludes a list of references for 
those interested in further 
reading. 

Peters' views on flowcharts 
struck me as particularly 
amusing in light of the em- 
phasis I have heard placed on 
them. He seems to have the 
same opinion of them that I 
do—they simply answer the 
wrong question. At one point, 
he mentions that they were in- 
vented to document existing 
software. That they are used 
in the design stages of soft- 
ware may have some bearing 
on why many people I know 
dislike them so much. 


After presenting the meth- 
ods, Peters describes ways to 
combine them. As he points 
out, some methods are better 
suited to people who do the 
programming, while others 
are better suited to users. The 
section on forming a method- 
ology offers guidelines for de- 
veloping a software design 
tailored to a particular proj- 
ect. 

Peters’ book is not only 
pleasant reading but will make 
a good reference manual be- 
cause specific information in it 
is easy to locate. The charts 
and diagrams are plentiful 
and, for the most part, very 
informative. And the order of 
the book makes for logical 
transitions from one section to 
the next. 

I recommend Software De- 
sign: Methods & Techniques 
to anyone who assembles or 
plans to assemble larger soft- 
ware systems on any com- 
puter system. Any program- 
mer who understands the 
value of using a disk for pro- 
gram and data storage would 
benefit substantially from the 
information presented in this 
book. m 


NEW FOR THE IBM PERSONAL COMPUTER 


WHY STOP AT 256K OF RAM? 


PC/RAM STACK 
e55K/5128K Ram Extension Board 
For The IBM Personal Computer 


PC/RAM STACK allows expanding the 
IBM Personal Computer’s memory by 
912K in just опе 1/0 expansion slot, 
leaving the other slots available for |/ O 
functions and peripherals. 


SUGGESTED RETAIL 
512K Model 
256K Expandable to 512K $1195.00 
256K Non Expandable Model $995.00 
64K Expandable to 256K $495.00 


each 


NATIONAL 
SALES 
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FREE SOFTWARE 
With each 256K or 512K PC/Ram Stack pur- 
chased before September 1. "MDISK" software 
allows accessing all or part of PC/Ram Stack as 
$1795.00 if it were Disk Drive C:. Only 5 to 10 times faster. 


P.O. Box 401782 


TECHNOLOGY Garland, Texas 75040 


(214)349-8259 


EPSON: 

MX-80 fe PAROS PHAROS EREHEOMHB а т ората % о» ео зо $450.00 
NEW - MX-80 with GrafTrax Plus .......... $500.00 
NEW - MX-80 FT with GrafTrax Plus ...,... $595.00 
NEW - MX-100 with GrafTrax Plus ......... $680.00 
TALL Y: 

MT-1802/5 МГЫ..,.....................- $1795.50 
MITSTBUI ao uw se жуз кез beak oh am AC ЧЕГЕ $845.00 
МТ ТеОЕ гъза а ENORMI $390.00 


SMITH-CORONA: 

TP-1 Letter Duality . 4... «sas eremo 2725.00 

NEW 

Three Functions on One Board: 

1. 256K RAM with parity 

2. SASI interface for winchester disk 

3. Asynchronous communications 
port with RS-23e2 and current 
100P interfaces 


Circle 296 on inquiry card. 
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STOP!! 


LOOK!! 


WE HAVE THE LOWEST 
MAIL ORDER PRICES AVAILABLE 


BMC 12” GREEN SCREEN 
• 15 MHZ 
e 80x 24 lines e 13 Ibs. 
ONLY $87.00 


PRINTERS 
Microline82A 
Microline 83A . 
Microline 84 , M. 
Microline 84 (Serial) .. 1125.00 
Epson MX-80 35. 
Epson MX-100 
NEC 8023A 


DISK DRIVES 
Tandon тТМ-100-1 ....$ 220.00 
Tandon TM-100-4 .... 430.00 
Shugart SA400L ..... 249.00 
Shugart 801R ..... .. 380.00 
Qume DT-8 480.00 


APPLE PRODUCTS 


Apple 1! Plus (48K). . . .$1190.00 
Franklin Ace (64K). ... 1050.00 
Fourth Disk Drive... .. 360.00 
Micro-Sci A-2Drive... 370.00 
16K Ram (by MPC) ... 95.00 
Parallel Card & Cable ., 65.00 
ӨК Serial Buffer Inteface 130.00 


HAVA-COBA4PUTER 
1857 Montana Vista, Suite C 
Lake Havasu City, AZ 86403 
ORDER DESK: (602) 453-828? 


DRIVES FOR APPLE 


Rana Drive 


e 40 Tracks * Works with either 
Controller e 300% Greater track- 
to-track speed e Sleek Cabinet 
e Runs Apple Dos 3.3 CP/m 2.2 
Pascal 1.1 e Controller will 
support 4 drives 


Rana Dr. wo/Controller $ 359.00 
Rana Dr. w/Controller , $ 449.00 
Controller $ 115.00 


MONITORS 


AmdekColor| 

Amdek Color II (Hi-Res) . 
Amdek Color IIl (Med-Res) 450.00 
Zenith 12°’ Grn 110.00 
BMC Color 13'' 


COMPONENTS 

1 pe. 

2532 (450NS) ..$ 7.00 
2716(450NS) .. 4.20 
2732(450NS) .. 7.25 
4116(200NS) ., 1.70 


| 4164(200NS) .. 10.00 


6116(150NS) ., 7.60 


| © All Products New © Most items 


shipped in 24 hrs. e Nosurcharge 

Order Info. • MC e VISA® M.0./ 

Check e Min. shipping n! 06153.50 
Ргісеѕ БЕС ito ШЕШ 


Model 953A EPROM 


PROGRAMMER 


and one which needs erasing, 


High performance/cost ratio. 
Standard DB-25 1/0 connector. 
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BAY TECHNICAL ASSOCIATES, inc. 


HWY. 603, P.O. BOX 387 
BAY ST. LOUIS, MISSISSIPPI! 39520 
(601) 467-8231 


Programs 2508, 2758, 2516, 2716, 2532 and 2732 five volt EPROMS, 
Complete - no personality modules to buy. 

Intelligent - microprocessor based; programs and verifies any or all bytes. 
RS-232 serial interface - use with computer or terminal, 

Verify erasure command - verifies that EPROM is erased, 


Extended diagnostics - error output distinguishes between a bad EPROM 


May be used for extremely reliable data or program storage. 


All power on programming socket under processor control. LED warning 
light indicates when power is applied. 


Complete with Textool zero insertion force socket. 


PRICE $289 


TRS-80" 
у 
RADIO SHACK 


1-800-841-0860 Toll Free 
BUY DIRECT 


PURE RADIO SHACK EQUIPMENT 


Low DISCOUNT prices 


TRS-80 Color Computer TRS-80 Model Il 
feda. Computer 


BUY 
DIRECT 


Smith Corona TP-1 Commodore 
Daisy Wheel Printer ү | C 20 
BUY The Friendly Computer 


DIRECT 
— — 


*LIST $695°* "69 


TM - TANDY CORPORATION 
FREE COPY OF WARRANTY 
UPON REQUEST 


E 


CENTRONICS 73971 
499 


WRITE FOR YOUR FREE CATALOG 
We Carry The Full TRS-80 Product Line 


MICRO MANAGEMENT 
SYSTEMS, INC 


PARCEL DIVISION - DEPT. NO. 1 
2803 Thomasville Road East 
Cairo, Georgia 31728 


GA. & INFO 912-377-7120 е 
[5/см] SMITH-CORDNA VIC:20 


Thousands of Satisfied Customers Since 78 
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Tips 
on Homebrewing 


Dear Steve, 

I have started doing some 
research for my next project: 
building my own microcom- 
puter and am interested in 
your book Build Your Own 
Z80 Computer. | have read 
several similar books and am 
getting ready to start design 
and construction; however, I 
have a number of questions: 


elf I wish to incorporate а 
BASIC interpreter in my 
computer (not tiny BASIC 
but something akin to 
TRS-80 Level II, etc.), I pre- 
sumably need to purchase a 
ROM (read-only memory) 
containing this program. 
Where do I find one? I 
haven't seen them advertised 
in the mail-order places in the 
popular magazines. 

e Along the same line, where 
can I buy an interpreter for 
assembly language so that I 
can use mnemonic op codes 
instead of hexadecimal codes 
for programming? 

eIs it possible for a home- 
built machine to be software- 
compatible with, say, the 
Radio Shack TRS-80 Model 
I? In other words, is it 
realistic to try and build a 
machine that will be able to 
load and run tapes or disks 
made for the TRS-80? 

e Аге there many different 
BASIC interpreters from 
which to choose? If so, which 
do you consider the best from 
a homebrewer's point of 
view? 

David J. Abineri 

Lakewood, OH 


Microsoft BASIC is the de 
facto standard among BASIC 
interpreters and is the most 
popular BASIC in use today. 
Netronics Research & Devel- 
opment Ltd. (333 Litchfield 
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Conducted by Steve Ciarcia 


Rd., New Milford, CT 06776, 
(800) 243-7428; in Connecti- 
cut, (203) 354-9375) markets 
an 8K-byte Microsoft BASIC 
for the Intel 8085 micropro- 
cessor that you might want to 
look into. A cassette version 
is available for $64.95 
postpaid, and a ROM version 
is available for $99.95, plus a 
$2 shipping charge. The 8085 
is 10096 software-compatible 
with the 8080A and the 780 
(but it does not have all of the 
Z80 instructions). 

For programming in assem- 
bly language, you need an as- 
sembler, not an interpreter. 
An assembler allows you to 
type in the instruction-set 
mnemonics and specify the 
program's start address. It 
then will "assemble" machine 
language starting at the 
specified address. Unfortu- 
nately, most of the assem- 
blers sold today are geared 
toward a particular com- 
puter. However, I know an 
excellent book that provides 
a detailed explanation and 
complete listing of an assem- 
bler for an 8080-based sys- 
tem. It's called TEA: An 
8080/8085 Co-Resident Edi- 
tor/ Assembler by Chris- 
topher A. Titus. Its pub- 
lished by Howard W. Sams & 
Company (4300 West 62nd 
St., POB 7092, Indianapolis, 
IN 46206, (800) 428-3696; in 
Indiana, (317) 298-5400) and 
sells for $10.95. 

For a home-built machine 
to be software-compatible 
with the TRS-80, it would 
need the TRS-80 operating 
system and TRS-80 Level II 
BASIC. It is not realistic to 
try to build a TRS-80-com- 
patible machine from scratch. 

Rather than try to copy the 
T RS-80, I would suggest that, 
if you wish to build a Z80 
computer, build it along the 
lines of my ZAP computer. 
Make it S-100-bus-compat- 


ible and add some memory 
and a floppy-disk controller. 
You can use CP/M (a disk 
operating system that can run 
a good Microsoft disk BASIC 
called BASIC-80) and you 
will have an unlimited 
amount of good software 
available. 

The only real problem in 
custom building your own 
computer is that уои ‘аге not 
software-compatible with 
anyone and you are constant- 
ly “reinventing the wheel" 
every time you write a pro- 


gram. . . , Steve 


Where Does 
the BASIC Go? 


Dear Steve, 

I don't know much about 
computers yet, but I read or 
heard somewhere that if you 
wanted to use Pascal or any 
other language instead of the 
BASIC that comes with a cer- 
tain system, you would re- 
place the BASIC with Pascal 
in the ROM (read-only mem- 
ory). Would I still have the 
BASIC in ROM or not? Can 
you explain it to me? 

Thanks. 

Keith McCreery 
Portage, MI 


Using Pascal in a computer 
that has BASIC in ROM does 
not affect the BASIC in any 
way. Pascal is just loaded 
into user memory. Normally, 
when another language is 
used, additional user memory 
is mapped into the memory- 
address space used by the 
ROM BASIC. In this way, 
the full addressing capability 
of the microprocessor can be 
used. 

For example, in the Apple 
II computer, which has 
BASIC in ROM, supplemen- 
tary languages are employed 
through the use of a "lan- 


guage card." This provides an 
additional 16K bytes of mem- 
ory in place of the BASIC 
ROM when Pascal is used. 
The ROM BASIC is still in 
the computer, but its by- 
passed. . . . Steve 


Disturbing 
Line Disturbances 


Dear Steve, 

I own an Atari 800 that has 
been sent for repairs three 
times. I use it with an RCA 
XL-100 TV, which occasion- 
ally loses its screen or flickers 
for a second when the fur- 
nace switches on or off. 
However, the Atari does not 
"crash" during the display 
disturbance. Should I be con- 
cerned about the possibility 
of voltage spikes? I've heard 
that they can damage the in- 
ternal parts of a computer, 
but can they damage a com- 
puter when it's off? What 
should I look for in a power- 
line protector? The literature 
from manufacturers seems in- 
adequate. 

Walter M. Lee 
Olrey, MD 


The symptoms you de- 
scribe suggest that you are ex- 
periencing a voltage drop as 
well as possible spikes. Many 
devices on the market protect 
against voltage transients by 
clipping the peaks, thereby 
keeping them in a safe range, 
but such devices will not pre- 
vent the line voltage from 
dropping to the point where 
the computer memory be- 
comes erratic, 

From the fact that your 
Atari 800 does not "crash" 
during these disturbances, I 
would suggest a device to clip 
the transients. This will pro- 
tect your computer from 
damage. These units are 
usually MOVs (metal-oxide 


LESA 
A Message 
to our Subscribers 


information of interest to 
them in the mail. Used are 
our subscribers’ names and 
addresses only (no other 
information we may have is 
ever given), 


From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 


While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 

70 Main St, Peterborough NH 
03458. Thank you. 


Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
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DataStar 


PERFECT SOFTWARE" 
Perfect Writer ....eusesaase 
Perfect Speller....... 
Perfect Filer 
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ШЕ UFF 


R IEL 


e FREE CUSTOMER SERVICE 415-974-5990 
e RELIABLE UPS BLUE LABEL DELIVERY 
e WE SPECIALIZE IN BUSINESS CP/M" 


‘800-622-0678 in California (Calif. residents add sales tax) 


SuperCalc 


SELECT” 
PICKLES and TROUT ™ .,.. 
MICROSOFT * 

Softcarl p 

Vicleoterin.. «4 » 


Ram Card 


All three above , 
FOX AND GELLE RC 
Quickcode. . 


NICAL SUIT ORI 


Circle 200 on inquiry card. 


24 hours from the Inmac Center nearest 
you Overnight emergency shipmen!s 
also available 


@ One-Stop Shopping. More thon 1000 
micracamputer accessories and 
supplies - fram diskettes and line- 
printer paper to cannectors and cobles 
- for Appte, Atori, Northstor, TRS-80s 
and many others Looded with ideas 
forextra convenience ond efficiency 


@ Risk-Free Trial, Try ony producttar 45 


@ Guaranteed Quality. Field-tested for 
precision performonce and compohbil- 
fly. Bocked by worronties ronging upto 
10 years - ond some with Lifetime 
Guarontees. 


ШЕ Easy Ordering. By moil, phone, or TWX. 
Friendly, helpful, expert assisiance. 


@ Fast Delivery. Your order shipped in 


Please RUSH my copy ofthe Microcomputer Idea Book & Cotalog. 


ngüny Tone 


SEND TODAY FOR YOUR 
FREE MICROCDMPUTER 
IDEA BOOK & 


Mina 


Catalag Dept., BB-82 


CATALOG OR 2465 Augustine Dr., 
PHONE (408) Santo Clara, 
727-1970. CA 95051. 
EP Em иш, am иш um 


PERFECT WRITER" 


3199 5249 


IBM/PC 


7 GETS YOU THE BEST FUR LES 


TCS ACCOUNTING '" 
general ledger .......... 
accounts payable. ...4... 
accounts receivable... > 


the word processor’. , .$449 
...$169 


...8289 
.8279 
.S169 
.S579 inventory management 444+ +4. 

trsdos accounting package..,, 


MBASIC 


ot ож 


$239 


N Bi Co 


SALES 
TO ORDER CALL TOLL FREE 800-227-4587" * VISA-MASTER-AM. EX. 
800-SOFTWARE" 


185 Berry Street 
San Francisco, California 94107 


"BüO- SOFTWARE HAS THE BEST LETT PRICES! 
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varistors) and are rated by 
their energy absorption, 
usually in joules. Choose the 
largest one that you can find. 

If the voltage spikes do not 
exceed the voltage-breakdown 
rating of the computer's plug 
transformer, there is little 
harm in leaving the computer 
plugged in after it is turned 
off. With the transient sup- 
pressor in the line, this prob- 


lem vanishes. . . . Steve 


Always Correct Clock 


Dear Steve, 

Some time ago I saw Don 
Lancaster’s TTL Cookbook 
and became very interested in 
the “always correct clock” he 
talked about. I have tried to 


2N3904 


HORIZONTAL 
SYNC 


VERTICAL 
SYNC 


Figure 1 


Composite Video 
from PETs 


Dear Steve, 

I own a Commodore PET 
2001 computer with the old 
ROM (read-only memory) 
set. I recently purchased a 
Sanyo DMS5112CX video 
monitor that I intend to use 
along with the PET's 9-inch 
monitor. Are you aware of a 
simple circuit that would take 
the signals from the PET and 
give me the composite-video 
signal that I need for the 
Sanyo? From the PET, I can 
easily get the following 
signals: 
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find the Popular Electronics 
issues he refers to but have 
not been able to do so (Popu- 
lar Electronics does not have 
back issues that old). What I 
want to do is build that clock 
and bring the time value to a 
series of ports that connect 
with my S-100 system. With 
this approach, the clock will 
be correct so long as there is 
power for the computer. Any 
information you can supply 
would be helpful. 

Tim R. Norton 

Richardson, TX 


The articles that Don Lan- 
caster referred to were in the 
July 1972 and July 1973 issues 
of Radio-Electronics, not 
Popular Electronics. What he 
also neglected to mention is 


2N3904 


COMPOSITE - 
VIDEO 
820 OUTPUT 


VIDEO 


horizontal drive (TTL) 
vertical drive (TTL) 
video (TTL) 


I can also get a +5-volt signal 
from the main logic board. 
David Rene Anatol 
Philadelphia, PA 


Obtaining a composite- 
video signal from the hori- 
zontal sync, vertical sync, 
and video signals from the 
PET 2001 is very easy. The 
circuit shown in figure 1 is a 
video combiner that trans- 
forms the three separate in- 
puts into a composite-video 
output. . . . Steve 


the complexity of the receiver 
necessary to receive and 
decode the information 
broadcast at 60 kHz from sta- 
tion WWVB in Boulder, Col- 
orado. 

Many S-100 clock boards 
on the market feature quartz 
crystals for their timing and 
should be accurate to within 
a few seconds a month. This 
is more than adequate for al- 
most all conceivable timing 
applications. Some even have 
onboard battery backup to 
maintain their accuracy when 
the computer is shut off. The 
ready availability and moder- 
ate cost of these boards 
makes them the obvious 
choice. 

For further information, 
see my article "Everyone Can 
Know the Real Time" (May 
1982 BYTE, page 34). 


25. Steve 


Z8-based Volce- 
Recognition System 


Dear Steve, 

I'm working on a voice-re- 
cognition system using the 
Zilog Z8 microprocessor. I 
need advice on interfacing 
the Z8 board with an inex- 
pensive speech recognizer 
that handles 32 words. 

I'm a rank beginner. 
Robert J. Marek 
Waltham, MA 


Interfacing a voice-recogni- 
tion system to the Z8 is not 
difficult because there are suf- 
ficient I/O ports for the hard- 
ware portion of it. The tiny 
BASIC may not be sophisti- 
cated enough, so you may 
have to use machine lan- 
guage. 

Since its initial presenta- 
ton in the July and August 
1981 BYTEs (see "Build a 
Z8-Based Control Computer 
with BASIC," Part 1, July, 
page 38; Part 2, August, page 
50) many accessories have 
become available for the 


Z8-BASIC Microcomputer 
from The Micromint (917 
Midway, Woodmere, NY 
11598, (800) 645-3476; in 
New York, (516) 374-6793). 
In addition to cross 
assemblers that run on 
TRS-80 and CP/M systems, 
The Micromint has a 
memory, parallel I/O, and 
cassette-interface expansion 
board; a motherboard; and 
an EPROM (erasable pro- 
grammable read-only mem- 
ory) programmer. Other pe- 
ripherals are in the works. 
An excellent article by 
James R. Boddie, “Speech Re- 
cognition for a Personal 
Computer System," appeared 
in the July 1977 BYTE (see 
page 64) You can also read 
"An Extremely Low-Cost 
Voice Response System" by 
James C. Anderson (February 
1981 BYTE, page 36), 
"Speech Recognition: Turn- 
ing Theory to Practice" by 
George R. Doddington and 
Thomas B. Schalk (IEEE 
Spectrum, September 1981, 
page 26), and my article “Use 
Voice Prints to Analyze 
Speech" (March 1982 BYTE, 
page 50) With help from 
these articles, you should be 
able to write the necessary 
software. . . . Steve 


in "Ask BYTE," Steve 
Ciarcia answers questions 
on any area of microcom- | 
puting. The most represen- 
tative questions received 
each month will be an- 
swered and published. Do | 
you have a nagging prob- 
lem? Send your inquiry to: 

Ask BYTE 

c/o Steve Ciarcia 

POB 582 

Glastonbury CT 06033 

If you are a subscriber to 
The Source, send your 
questions by electronic 
mail or chat with Steve 
direetly. Due to the high 
volume of inquiries, per- 
sonal replies cannot be 
given. Be sure to include 
"Ask BYTE" in the ad-! 
dress. 


ACCESSORIES FOR AELE 
Videx Videoterm - 80 Col .* 


apple" 


Videx Enhancer |l,...... mag 
DC Hayes Micromodem Il *289°° 
mum ; Microsoft 2-80 CP/M Card £279°° 
"T мө Mn em Card n 1. 
ESSA DA aturn am Card ... 

мам NS dur VC Expand for Saturn Card *84* 

sh E s Моца Оваа " P 
Du У ultifunction Card .,.,.5179™ 
; УА ip j «ак, ГК об Mountain Clock ,....... s239" 

` Delve it 57098 3.3, 12" High Keyboard Company 

fatolvilon Green Monitor, | Numeric Keypad ....... 135 
Apple Pascal ...,.,....'209" 
CCS Serial Interface ....5189" 


System Saver fan with Line 


Surge Suppression ...... 374" 
Apple Graphics, Tablet . . 1649% 
Verawriter Graphic Tablet ‘249” 
Special! Game Paddles ...*19** 
WORD PROCESSORS 
We - Pro Еаѕумтіїег . . . . , *149°% 
IUS - Pro Easymailer ....*119*: 
SYSTEM Apple Pie (W/P 40 Col.) ..*104** 
3 5 
| Ар» # plus. 4BX, Apple Dine’ LJK Letter Perfect ..... 41297 
. Drive 3) with DOS. 3.3, m Supertext Il ., , ., ...,...3129 
creenwriter ol) vss 
Notices M a Executive Secretary ....*199** 
Magic Window .,,...,...?84* 
Printer, Printer саа Format Il w/Mail List... #279" 
Apple Weer Select for Apple ..... .. .:389°% 
Word Handier.......... 149 


89339 


PRACTICAL PERIPHERALS 
Don't tie up your computer 
while your printer is printing! 
Micro Buffer 11 16K...... 214% 
Micro Buffer ll 3Z2K.,.... 249% 


FOR EPSON ONLY 
Micro Buffer Parallel 16K *135»* 
Micro Buffer Serial 8K . ..5135°° 


SOFTWARE FOR APPLE 


SPECIAL OFFER! 


Buy a Microsoft 2-80 CP/M 
card for 279.95, a Videx 
Videoterm 80 col. board for 
$259.95 and a CP/M Users’ 
Guilde for 310.00, then save 
1100.00 on purchase of the 


16K Microsoft RAM Card оп BÜ N e 8154% 
Reg. "159.95 L.D.S. 6 САРО: 
S 95 Basic Compiler 55.4 $295" 
Now Only 59 Tasc Compiler ......... 3149* 
Cobol-80 .,,,5.»»»»»2. 595^ 
PAD CR ЗО Value) Soft Context Connector ..,..5145" 

BAs USA 
‚ Apple World ............ 349** 
Apple із a registered trademark 3р Super Graphics...... ; 33° 


of Apple Compuler Inc. 


U =S | APPLE COMPATIBLE 


DISC DRIVES 
MICRO-SCI 


A-35 Disk Drive with- 
out Controller . . . 369.00 


A-35 Disk Drive with 
Controller ...... 469.00 


Extended BASIC system 


Cassette Interface. 


ІС 20 ааа 
COMPUTER “= | 
wiRF Modulator t 


On Sale for Only 5239?5 


8K Memory Expansion .,......-.. -53.95 
Phone Modem f/VIC by Bizcom . . .. 139.95 

DATACORDER (f/Cass. Prog.)......69.95 
Jupiter Landers (cart.) .... ve ~- 24.95 
Super Alien (сагі.).,,............. 24.95 
Midnight Driver (cart.) ,......4....24.95 
Household Finance(cass.) ....... 
Car Cost (cass.) 
Loan Analyzer (саѕ5.)............, 13.95 


FREE! RF Modulator 


24K Memory ..... У» ^ NES 179.95 
Mini Mother Expansion Interface ... 


CA LIC 0691860 


Cameras. Eigetronics: Audio vider: Computers - Datkroom- Accessones 


67 West 47th Street, New York, N.Y. 10036 
115 West 45th Street, New York, N.Y. 10036 


Circle 1 on inquiry card. 


PC-1500 LCD POCKET COMPUTER 


dimens. arrays. Full graphic commands. 


Now Only $214°5 
CE-150 Color Graphics Printer with 


Now Only 517495 
4K and 8K Memory Expansion IN STOCK! 


Texas Instruments 


TI 99/4A COMPUTER Û 
wipurchase (*30 Value) Only $329°5 


2 FREE offers direct from TI! 
Call or Write for Details! 


Full line of hardware, sof ware 
and occessories in stock! 


MAIL ORDER ADDRESS: 36 E. 19th St. New York, N.Y. 10003 


Items on sale for limited time only, and are subject to limited availability. Not responsible for typographical errors. This ad supersedes all other ads prior to August '82. 
Prices effective as of July 28, 1982, and are subject to change without notice. All orders subject to verification and acceptance. Minimum shipping and handling $4.95 


YOUR COMPUTER HEADQUARTERS 


SOFTWARE (cont'd) 

SENSIBLE 

The Sensible Speller ..... 599% 
MICRO PRO 

Wordstar 3.0... ,„..,.. 5249% 

Spell Star ........... . 5169” 

Mail Merge ...........-. 945 

Super Sort-1 ..,..... 11399? 
MICROLAB 

Data Factory 50........ s229” 

Invoice Factory ........ 1595 

Tax Manager ......... ؛‎ “9*5 


HOWARD SOFTWARE 
Tax Preparer New 1982 ...*119** 
NEW! Real Estate Analyzer 


2nd Addition ..,,..,,,.. 149" 
PERSONAL SOFTWARE 
Visipalc 3.3 caus nes cans 180" 
VISIO нез оаа crs ee 159" 
Visidek „.......ь„...,..°189°® 
Visitrend/Visiplot , Sauna ee s239% 
VISIEM Eee e 795 
VISINE ааа en 5189” 
Desktop Planil,,.......%199"* 
Desktop Plan IIl .... 250°" 


THE SOURCE 


Telecommunication ...,.*89*': 
AARDVARK 
Personal Tax Plan ...... 1104" 
Individual Tax Plan .. ,.. 239° 
SOFTWARE DIMENSIONS 
Accounting Plusll...... CALL 


ASHTON TATE 
DBase ll ,............. 5§24"5 


HIGH TECHNOLOGY 


Info, Master rien boi» 119” 
Store Manager ...,.,... 199% 
Data Master ..... ENT Fo” 
Job Control System ..... 3595" 
Client Billing System... .:279° 
SOUTHEASTERN SOFTWARE 
Data Capture 4.0 40 Col. . .*49* 


Data Capture 4.0 80 Videx .*69" 


SOFTWARE PUBLISHING 
PFS New! rss ve 973 
PFS Report 
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ж SHARP MINI COMPUTERS ж 


PC-1211 POCKET COMPUTER 
Formidable computing power. Prog. 
w/BASIC language. 24 digit LCD. 


capable of 2 


5 


Amok(cass.).......... eek os. 20.95 AR | Wheel, Letter Quality Printer ...1499.95 
ОЕР ccc E ATARI 32K, 64K and 128K Memory F10 Serial ..... Now Only 1549,95 
vroeere ATARI 800 w/16K 3649** Expansion Modules In Stock! y 

VT 106A 6 Pk. Recreational Prog. .. , . 49.95 eae EXPANSION Modules іп STOCK: — C.ITOH 8510 Pro Writer, 120 CPS, 136 

Super Expander .,.,..... apa Rad 57.95 | ATARI 400....... vee a 2749? | Special! HP-83 cia. оу)... 512959 | Columns, Parallel, Bidirectional, F/T, High 

Snackman ............a. ses -..14.95 1810 Disc Drive ........ ; s459% | НР-85А......... NowOnly 51982” | Resolution Graphics ............ 499.95 

VOII ана -€—À sen 1550 1850Interface .............. *179** | HP-125 Reg. '2750 , .. . . Onty 1982% NI 

Vixelll...aeeanee een «esos 11.50 410 Programmable Recorder ..?79?** | HP 82091M 5%” Disc Drive. .... 51650"? SANYO ҮМ. mor PORS. ....159.95 
QUANTUM DATA Axlon 32K Ram ............5129** | HP 82905 Serial Printer. ......... 5595% | p.312" Amber................-- 189.95 

RS 232 Interface .....5 464554544 47.95 POPULAR ATARI GAMES IN STOCK! НР 7470A New Plotter ........ .°1269™ 


We carry the full line of Tl and HP Programmable Calculators. 


CORPORATE ACCOUNTS WELCOME 


POLO) ss = 


- Aa AERAR 


CE-122 16-DIGIT MINI DOT PRINTER 
Print out programs 


FREE! Cassette Interface (*50 Value) with 
urchase of PC-1211. Lid. Qty. 


HEWLETT 
PACKARD 


ims emm Friction & Tractor, 136 Col. Serial & 
ЕЎ SM рано Parallel, Takes 15" Paper...,....719.95 
- Power! | Tractor Feed, (optional) .......... 54.95 


Has 32K bytes of user memory, expan- 
dable to 544K. Versatile alphanumeric 
keyboard. High resolution CRT. Built-in HP- 
IB interface, printer and mass storage firm- 
ware. Built-in BASIC and operating system. 


New Low Price "188499 


800- 
800- 
| ВО 


РНОЕНІХ SOFTWARE 
Zoom Graphics ......... 


Master Diagnostlc 
(Formerly Brain Surgeon) .345% 


345 


STONEWARE 
DB Master Vers.3 ...... 3179" 
Utility Packl.......... «579 


Brodebund Payroll..... : 


GAME AND ERY 
Temple of Asphai... 
Hellfire Warrior ........ 
Rescue а! Rigel ......... . 122^ 
Crush, Crumple & Smp dn 
Jabber ТаКу.......... " 


ACE100 ` 


Major League Baseball . 2" 
Apple Panic .,..........:24" | Personal Computer. 
Snack Attack . PEE Ln n 
Joy Breaker ............24" |А professional personal 


Space Quarks.,.........24* | computer thiàt is hardware 


Genetic Drift... sess.. -2A | and software compatible 
Шта. sages E With 1ha Appia 1® ang in- 
Star Thief .,............ 524° cludes many features nol 
Bug Attack ‚............ s24” found on the Apple" ; Ai! 
park pni —"— pos peripherals and programs 
Shuffle Board Se ee rme 12493 -wrilten lot the Appie He 
Taek Shat.. оо. 32%} can be used. with Ihe 
Dog Fight . eee | n i Ri ў "394% Franklin ACE 100 without 
Three Mile lsland........ "92" high and iow | tesolgtión 

ABM asia rra raria "191 Маск and white. graphics. 
Robot War...... IT 32% The АСЕ 100 is also plug 
cane Wolfenstein ..... es compatible with Apple? ; 

бос е RE Е 
оК пет 11111,2111] 7:24» | FEATURES: Apple“ com- 
Beer Run ...,.,. oo» к=к». "30% anatibla, ‚БАК of RAM 
Raster Blaster ,,....... . 24" memory, upper & lower 
Rico ge TI com ‚базе. typewriter-etyle 
Gora nd Hobbs lille | Mevboara, 12key Pme 
Tigers in the Snow ....... sg2 f Pad. aipha: lock shiM key, 
The Battle of Shiloh. ..... :32» | Visicalc friendly, 50-watt 
The Shattered Alliance ,..*48** f power supply, built-in fani. 
Computer Baseball ...... 1392" 
5 as 

compun Quarterback .. P Call for Low Price! 
TG Joystick аена. 48 
TG Game Paddles ....... $340 [ - 
Krell LOGO for Apple ...,*149*: Apple is a registered Irademark 


of Apple Computer inc. 


PRINTERS 

х ж ж EPSON х ж x 
MX-BO lil F/T 80-136 Column Dot Matrix, 
Tractor or Friction Feed, Bidirectional, 80 
CPS, Graftrax Plus... ooo osos. 949.95 
M X-80 80-136 Column ,.,,....,.439.95 
MX-100lll FT 136-233 Column, 
with Graftrax 


Now Only 1195 


Now Only 39959 


GRAPPLER Graphic Inter/Cable . 139.95 


OKIDATA 80 80 CPS, Parallel, 
Friction and Pin Feed..........-9 
OKIDATA 82A 120 CPS, Bidirectional, 


25.00 


HP-87 А Î Friction and Pin Feed, Serial and Parallel, 
80/132 Columns ............... 449.95 
Rapid | OKIDATA 83A 120 CPS, Bidirectional, 


CENTRONICS 739-l Graphics, 100 CPS 
Monospaced Mode, Right Justification, 
Friction and Tractor............ 474.95 
XEROX Diablo 630 with word process- 
ing enhancement & 2K buffer ...2199.95 
Bi-directional Tractor (optional) ..204.95 
NEW! C.ITOH F10-40 Parallel, Daisy 


SANYO DMC-6013 13" Соіог....... 389.95 
NEC JB 1201 12" Green .,.„...... - 
NEC JC1201 12" Color .......... 


(212)260-4410 
TOLL FREE OUT-OF-STATE 


221-7774 
221-5858 
223-5661 
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Software Received 


Logo 

Apple Logo, documen- 
tation includes Apple 
Logo: An Introduction to 
Programming Through 
Turtle Graphics and Apple 
Logo: Reference Manual: 
For the Apple II; floppy 
disk, $175. Logo Com- 
puter Systems Inc., 222 
Brunswick Blvd., Pointe 
Claire, Quebec HOR 1A6, 


Canada. 


Apple 

Apventure to Atlantis, an 
adventure-type game in which 
you become a nobleman 
struggling to prevent the en- 
slavement of mankind by the 
Atlanteans. Includes graphics, 
sound, and personality defini- 
tion for your player. For the 
Apple II; floppy disk, $40. 
Synergistic Software, 5221 
120th Ave. SE, Bellevue, WA 
98006. 

Bandits, an arcade-type 
game in which you must pro- 
tect a lunar supply base from 
thieves. You are armed witha 
laser cannon and shields, but 
the alien thieves have even 
more imaginative weapons, 
For the Apple II; floppy disk, 
$34.95. Sirius Software Inc., 
10364 Rockingham Dr., 
Sacramento, CA 95827. 

Cannonball Blitz, an 
arcade-type game where you 
must climb Nutcracker Hill 
and destroy a castle while 
dodging cannonballs. For the 
Apple ЇЇ; floppy disk, $34.95. 
On-line Systems, 36575 
Mudge Ranch Rd., Coarse- 
gold, CA 93614. 

Cricketeer, an arcade-type 
game. You must get your 
cricket across the highway 
and the river into his home. 
For the Apple II; floppy disk, 
$29.95. The Software Farm, 
3901 South Elkhart St., 
Aurora, CO 80014. 

Crossfire, an arcade-type 
game. Aliens have invaded 
the city and you must patrol 
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Krell Logo, documenta- 
tion includes Logo for the 
Apple П, Logo for the 
Apple II: Technical 
Manual, Alice in Logo- 
land Primer, Logo 
Teacher's Manual, and a 
one-year subscription to 
The Logo and Educational 
Computing Journal. For 
the Apple II; floppy disk, 


the streets trying to destroy 
them while eluding laser fire. 
For the Apple II; floppy disk, 
$29.95. On-line Systems (see 
address above). 

Cyclod, an arcade-type 
game. You control an eyeball 
that must build walls to smash 
or trap snakes. For the Apple 
I; floppy disk, $29.95. Sirius 
Software (see address above). 

Dietician, a program to 
help you plan your daily diet, 
includes food values for more 
than 700 foods. For the Apple 
II; floppy disk, $59.95. Diet- 
ware, POB 503, Spring, TX 
77373. 

Disc Utility, this utility 
allows you to recover lost 
files, patch to any sector, dis- 
play ASCII and hexadecimal 
characters on screen, and 
reorganize your disk. For the 
Apple II; floppy disk, $50. 
Answer Corp., 502A North 
Second Ave., Sandpoint, ID 
83864. 

Dueling Digits, an arcade- 
type game. You must shoot 
and capture numbers and 
mathematical operands and 
arrange them in a logical 
order. For the Apple II; floppy 
disk, $29.95. Broderbund 
Software, Entertainment Soft- 
ware Division, 1938 Fourth 
St., San Rafael, CA 94901. 

Financial Records Manager, 
a personal financial-manage- 
ment package. For the Apple 
II; floppy disk, $44.95. Cyber- 
tech, Suite 404, 1500 West 
Shaw, Fresno, CA 93711. 


$149.95. Krell Software 
Corp., 1320 Stony Brook 
Rd., Stony Brook, NY 
11790. 
Terrapin 
documentation includes 
Terrapin Logo Tutorial 
and Logo for the Apple II: 
Technical Manual. For the 
Apple IL floppy disk, 
$149.95. Terrapin Inc., 


Logo, 


Karel the Robot, an intro- 
ductory Pascal programming 
course. You control a com- 
puterized robot by program- 
ming its actions with struc- 
tured programs. For the Apple 
IL floppy disk, $85. Cyber- 
tronics International Inc., 
Software Publishing Division, 
999 Mount Tremble Ave., 
Morristown, NJ 07960. 

Labyrinth, an arcade-type 
game in which you must free 
the men trapped in an aban- 
doned diamond mine from the 
clutches of various monsters. 
For the Apple II; floppy disk, 
$29.95. Broderbund Software 
(see address above). 

The Last One, a program 
generator that develops com- 
plete BASIC programs from a 
user-designed flow chart. For 
the Apple II; floppy disk, 
$600. D. J. ‘Al’ Systems Ltd., 
Suite 480, Two Century 
Plaza, 2049 Century Park E, 
Los Angeles, CA 90067. 

Lemmings, an arcade-type 
game, Before you go insane, 
you must prevent lemmings 
from overbreeding and going 
on a suicide run to the ocean. 
For the Apple II; floppy disk, 
$29.95. Sirius Software Inc. 
(see address above). 

Letter Editor, a simplified 
word-processing program. For 
the Apple II; cassette, $20. 
Jalyn Software, 933 Mount 
Hood Dr., Pittsburgh, PA 
15239. 

Multiploy, designed for 
children from 4 to 14, this 


678 Massachusetts Ave., 
Cambridge, MA 02139. 
TI Logo, documenta- 
tion includes TI Logo. For 
the TI-99/4 and TI-99/4A; 
command module (ROM 
cartridge) and cassette or 
floppy disk, $129.95. 
Texas Instruments 
Custamer Relations, POB 
53, Lubbock, TX 79408. 


program presents basic mathe- 
matics problems in a game- 
type setting. For the Apple II 
Plus; floppy disk, $19.95. 
Reston Publishing Co., 11480 
Sunset Hills Rd., Reston, VA 
22090. 

Property Management Sys- 
tem, an income and expense 
tracking system for rental 
property. This system will 
handle single-family homes, 
condominiums, and multi- 
family housing. Operating 
statements for each building 
can be printed separately or 
combined in a consolidated 
operating statement. For the 
Apple II and III; floppy disk, 
$375. Realty Software Co., 
1116 F 8th St, Manhattan 
Beach, CA 90266. 

Rear Guard, an arcade-type 
game. You must maneuver 
around and destroy enemy 
spaceships as they attempt to 
overtake your vessel. For the 
Apple Il; floppy disk, $29.95. 
Adventure International, 
POB 3435, Longwood, FL 
32750. 

Ricochet, an arcade-type 
game. This is an advanced 
version of pinball for one or 
two players. It has relocatable 
bumpers and demands 
strategy and thought. For the 
Apple II; floppy disk, $19.95. 
Automated Simulations, POB 
4247, Mountain View, CA 
94040. 

Short Term Trader, a 
stock-market analysis pack- 
age. It gives buy-sell direc- 
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Powerful Lab Graphics 


For Your Apple 11 +® Computer | | AUTHORIZED 


МР РЕЈ 0094: KALE 00002 

LEFT — 00033 *1EMT 0077) MiP бою! 

B0170 а 10 90034 OFfTLI-00001 
bute Pw сана 00928 WL 00904 LUFT 00047 


| SCIENTIFIC PLOTTER 48K APPLE II +, $25 
Draws professional-looking graphs of your data. EASIER, FASTER, NEATER 
and more ACCURATE than handplotting. You choose data format, length and 
position of axes, 20 symbols, error bars, labels anywhere in 4 orientations, etc. 


Includes 5 DEMOS on disk with 30-PAGE MANUAL. Now you can get FACTORY AUTHOR. 


CURVE FITTER 48K APPLE II +, $35 : 
Selects ihe best curve to fit your data. SCALE, TRANSFORM, AVERAGE, IZED Service for your Commodore or 


SMOOTH, INTERPOLATE (3 types), LEAST SQUARES FIT (3 types), EVALUATE Atari computer and peripherals at reason- 
UNKNOWNS from titted . Includes 5 DEMOS on disk with 33-PAGE ue , 
Ce асаа. DS | able cost. Minimize your down time 


TM А 
VIDICHART' 48K APPLE II +, $75 frustration and expense. Extended war- 
NEW toois for jab data management. FAST plots of 4 data sets with SCROLL- 


ING in 4 directions, ZOOM scaling on X and Y axes, 2 types of graphic CUR- ranty available for most products, too! 
SORS and on-screen STATUS REPORT. PLOTS A/D INPUT while sampling. 
ADD, SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE, DIFFERENTIATE, 


E 
AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. /deal for spec- M 
tra, chromatograms, rate curves, etc. Includes SAMPLE DATA on disk with | ГО ОПП u 
28-PAGE MANUAL. 

SPECIAL! All 3 programs on one disk, only $120. Since each program uses the 


П 
| same data format on disk, data may be shared Service ‘ enter 
BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DIRECT. For more information, ask for FREE brochure or send $5 for any 
manual ($12 for all 3), deductible with purchase. Add $1.50 shipping on all м р 
orders. For fastest service, call in your VISA or Master Card order. CALL 71 7 327 1 450 


UL P.O. Box 771, Dept. B State College, PA 16801 
CALL (814) 238-8294 for IMMEDIATE ACTION 


* Trademark of Apple Computer, Inc. 


OFFI! 
A) MORE ! 


DISCOUNT PRINTER RIBBONS 


Brand New, Top Quality, Exact Replacement Ribbons & Cartridges. These Ribbons Produce 
Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 
Promptly for Much Less Than Most Retail Stores 


*SPECIAL! BUY 10 and GET ONE FREE! 


YOUR PRINTER YOUR WHOLESALE PRICE SIZE COMMENTS | CAT. OROER# 
ANAQEX 9000 Series | pk 14 00 ea 14.00 {14 00 еа) _,, 2007 | Nyion Jer Bik C-777 
CENTRONICS 700-703, 737,779| 3/pk | 18.95/3 pk | 11.95/3 pk (3.98 eaj Nylon Jet Blk C-700 
CENTRONICS 100, 101A, 102. 26 33/3 pk | 17.55/3 pk (5.85 eaj "| Nylon Jet Вік C-100 
103, 300, 301, 306,308, 330, 5 ті High Speed 
358, 398. 500, 501. 503, 508. 
588, 620, 820. 
CENTROMUCS 704-705 16.95 ea 13.95/Giant Cart {13,95 ea} 5 16” x210' | Giant Cart 
OEC '/ х 4010. 17.77/3 pk | 1295/3 pk (432 eaj | 1.2" х 120° | Double Spools 
OEC '% x 60Y0. | 20.12/3 pk | 1425/3 pk {4.75 еај | V2" х 180° | Double Spools 
DIABLO HYTYPE II (M/S BLK) НІ 9.31 ea 6.87 ea (6.87 ea} 5 16° x | 300.000 plus imp : > 
YIELO. FITS 70 PRINTERS! ‘High Yield’ TERMS: 


EPSON MX70 80 16 00 ea | 15.00ea {13 95 eal 50060: | Nylon Jet Bik | 
IBM -"SILVER OOLLAR™ Sys. 5.80 ea | 14.90/5 pk (2.98 eaj | 9116" x30 | Nylon Jet Bik E MINIMUM PURCHASE - $20 


oe ese ey ai PAYMENT BY: C.O.D.(UPS), CHECK, 
3771-3774. 4974, 5100, 5103. MASTER CARD, OR VISA CHARGE 
5110, 5228, 5256, 5320MOLA CARD. 
IBM - HARMONICA 4“. SERIES 942ea | 20.85/3 pk (6.95 ea) | 12" x 108 | Nylon Jet Blk 


1. MOO 4973/11, 3200. 3289, І VOLUME DISCOUNTS: 
p | 20-50 PACKS 10% 


NEC SPINWRIJER 2340/3 сап | 2300/4 pk rb. retoad 5.90 eo) 1/2" x51 | Nylon/Ex Lng Lule 
QUME (FITS эг MODS) 18.00/3 pk | 1395/3 pk (4.65 ea) | 174” х зло: | Mulnstake Film А 51 - 100 PACKS 15% 
RADIO SHACK OAISY WHEEL II 24 15 3pk; ll EP papa ea) 250" Hh л: *UNDER $20, ADD $5 HANDLING. 
RAQIHO SHACK LPH, LPY .S5/cart А eload tib. anly | ез} 500" x 44’ ylon Incl Instr - жж 
RADIO SHACK ІРІ LPIV 18.95/3 pk 1195/3 pk 13.98 ea) 563" x 45 | Nylon Jet Blk d APPROX. RETAIL. PRICE VARIES. 
TELETYPE МОО 33, 28, 35, 37, 240 ea 13 90/10 pk (1.39 ea} 1:2” x 38' | Nylon Jet Bik ANCIE LABORATORIES 
38, 88. 5200-J Philadelphia Way 301-345-6000 (Wash. D.C. Local) 
WANG M/S, 5541W, WC, 5581, 6.85 ea 5.95 ea (5.95 ea) | 5:16x393'| Mulnstrike Film - Lanham. Marvland 20706 — 301-792-2060 (Balto. MD Local) 


WO, 6581W, 2281W | | 800-638-0987 (National) 


= = = = 5 сє «ш шт єз «ш пз «ш == =e шз = єр BB Be эш эш щы шщ к= єр шр ШШ TB щ= ч= єз «ш єт єт «ш ош аш иш = ж= =щ 1ш єр а TZ иш эш рш уш чун щы үш к= SE TT ST иш ще eee ee эш шш чш иш шш шш юш тэш үш Ча эш эш тш eee ъ= ив eee ee эр єз © ш} oe ee тш щш эш үш уш ув =ш уш ча уш уш бш к үш ‚ш уш уш җа = „ 


[] Check Enclosed 


D COD. 
ADDRESS - VISA 
cim STATE ZIP O MASTER CHARGE 
ACCT. # 
EXP. DATE 
i 301-345-6000 DEC, 
E IE БЕ СОБО лук MIN. ORDER $20 


PRICES SUBJECT TO CHANGE 


Lanham, Maryland 20706 800-638-0987 (National) 
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tions on any stock you choose 
to follow, contains a call value 
section for puts and calls, and 
a commission costs estimating 
feature. For the Apple II and II 
Plus; floppy disk, $54. KCR 
Inc., Micro Statistics Divi- 
sion, POB 727, Sherman, TX 
75090. 

` Sunpas, Sunop, and Tswing, 
a passive solar-heating 
analysis package designed for 
architects and engineers. 
These programs estimate 
yearly heating requirements 
of a passive solar building 
and perform nodal analysis 
thermal simulations. For the 
Apple II Plus; floppy disk, 
$700. Solarsoft Inc., POB 
124, Snowmass, CO 81654. 

Super Stellar Trek, a Star 
Trek-type game. This is an 
improved successor to the 
original Stellar Trek game. 
For the Apple II; floppy disk, 
$34.95. Rainbow Computing 
Inc., 9719 Reseda Blvd., 
Northridge, CA 91324. 

Threshold, an arcade-type 
game. You must destroy a 
large number of alien targets 
that appear in successive 
waves with increasing speed. 
For the Apple II; floppy disk, 
$39.95, On-Line Systems (see 
address above). 

Time Zone, an adventure- 
type game on six floppy 
disks. As you travel through 
time, you attempt to save 
humanity from alien domina- 
tion. Estimated playing time: 
one year. For the Apple II; 
floppy disk, $99.95. On-Line 
Systems (see address above). 

VC-Loader, a utility pro- 
gram to convert text or print 
files into DIF files for use with 
Visicalc, Visiplot, and Visi- 
trend. For the Apple II Plus; 
floppy disk, $65. Micro Deci- 
sion Systems, POB 1392, 
Pittsburgh, PA 15219. 

Visicaids, Visicalc format- 
ting aids for use with Visicalc 
files. It allows for variable 
width columns, long labels, 
splitting labels, formula 
printout, and print file read- 
ing. For the Apple II Plus; 
floppy disk, $44.95. Data 
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Security Concepts, POB 
31044, Des Peres, MO 63131. 
Word Handler, a word- 
processing program that 
gives you a 66-column dis- 
play without hardware mod- 
ifications. It includes all stan- 
dard word-processing func- 
tions such as lowercase, 
underlining, superscript, and 
unlimited tabs. All functions 
are displayed on the screen. 
For the Apple II; floppy disk, 
$199. Silicon Valley Systems 
Inc., 1625 El Camino Real #4, 
Belmont, CA 94002. 

Zero Gravity Pinball, an 
arcade-type game. This game 
simulates pinball as it might 
be played in zero gravity. For 
the Apple IL floppy disk, 
$29.95. Avant-Garde Crea- 
tions, POB 30160, Eugene, 
OR 97403. 


Atari 

Rear Guard, an arcade- 
type game (see description 
above). For the Atari 400 and 
800; floppy disk, $29.95. 
Adventure International, 
POB 3435, Longwood, FL 
32750. 

Ricochet, an arcade-type 
game (see description above). 
For the Atari 400 and 800; 
floppy disk or cassette, 
$19.95. Automated Simula- 
tions, POB 4247, Mountain 
View, CA 94040. 


CP/M 

Accounts Payable, an ac- 
counts payable package. For 
CP/M with RM/COBOL; 
floppy disk, $1000. Micro 
Business Software Inc., 
Dover Rd., Willow Hill 
Building, Chichester, NH 
03263. 

Accounts Receivable, an 
accounts receivable package. 
For CP/M with RM/COBOL; 
floppy disk, $1000. Micro 
Business Software Inc. (see 
address above). 

General Ledger, a general 
ledger package. For CP/M 
with RM/COBOL; floppy 
disk, $1000. Micro Business 
Software Inc. (see address 
above). 


Order Entry/Billing, this 
package provides complete 
order-entry and billing func- 
tions including printing credit 
memos and invoices, receiv- 
ing transaction entry, editing 
and posting with edit list and 
journal, order-entry, and 
interactive inventory control. 
Interfaces with other Micro 
Business Software accounting 
packages. For CP/M with 
RM/COBOL; floppy disk, 
$1000. Micro Business Soft- 
ware Inc. (see address 
above). 

Perfect Writer, a word- 
processing program featuring 
virtual memory architecture 
that allows editing of docu- 
ments larger than memory. 
Includes multiple file display 
and user-definable com- 
mands. For CP/M; 8-inch 
floppy disk, $389. Perfect 
Software Inc., 71 Murray St., 
New York, NY 10007. 

Payroll, a full payroll sys- 
tem for a small business. 
Handles both hourly and sal- 
aried employees, prints 
checks and check register, 
payroll and deductions regis- 
ter, and performs all payroll 
calculations. Interfaces with 
the Micro Business Software 
General Ledger package, or it 
can run as a stand-alone sys- 
tem. For CP/M with 
RM/COBOL; floppy disk, 
$1000. Micro Business Soft- 
ware Inc. (see address 
above). 

Sales Analysis, this pro- 
gram tabulates and prints 
sales analysis reports accord- 
ing to customer types and 
volumes, item type, cate- 
gory, and volume. Also 
analyzes sales force perfor- 
mance. For CP/M with 
RM/COBOL; floppy disk, 
$500. Micro Business Soft- 
ware Inc. (see address 
above). 

UVMAC Z80—Absolute 
Macro Assembler, this utility 
uses source files similiar to 
CP/M assembly language. It 
supports file inclusion, condi- 
tional assembly, and listing 
control, and it produces 


.COM files. Includes a non- 
macro version. For CP/M 
(Z80); floppy disk, $29.95. 
The Software Toolworks, 
14478 Glorietta Dr., Sherman 
Oaks, CA 91423. 


Exidy Sorcerer à 

Duel: A Dogfight in Space, 
an arcade-type game for two 
players. Written in machine- 
language, this high-resolution 
graphics game features two 
ships that accelerate, rotate, 
and fire weapons. For the Ex- 
idy Sorcerer; cassette, $20. 
Dayspring Computer Enter- 
prises, POB 1910, Eugene, 
OR 97440. 


Heath 

Recipe-Master Version 
1.01, a program to index and 
select recipes from a master 
file. lt lets you display or 
print a recipe, create a sorted 
index, search for a specific 
recipe, and scan titles for 
specific keywords. For the 
Heath H-8 and H-89; floppy 
disk, $19.95. Interactive 
Micro Systems, POB 21007, 
Columbus, OH 43221. 


IBM Personal Computer 

Diskette Library Manage- 
ment System, a disk-library 
cataloging system that creates 
a file of the programs on each 
of your disks. Files can be up- 
dated and edited at any time. 
For the IBM Personal Com- 
puter; floppy disk, $100. 
Software Architects Inc., 27B 
Griffith Lane, Ridgefield, CT 
06877. 

Floppy-Disk Librarian, a 
disk-library cataloging sys- 
tem. This interactive set of 
programs maintains files and 
shows the location of each 
program on any particular 
disk. Requires PC DOS. For 
the IBM Personal Computer; 
floppy disk, $39.95. Little 
Bit, 469 Edgewood Ave., 
New Haven, CT 06511. 

The Programmer, a pro- 
gram generator. Designed to 
run under BASICA, the Pro- 
grammer allows you to create 
a program by selecting func- 
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ONE KEY W/ORD PROCESSING 
on your TELEVIDEO™ 


with W'/ORDSTAR ™ 


nd... 


Ми 
Кеу 


5 9975 


Mastercard 
Visa 


B Nu Key" Automates the 36 most 
commonly used word processing functions 


Ш Adds one key capabilities to 
TELESOLUTIONS ™ 


E Comes complete with 14 new matching 


keycaps 


For your TELEVIDEO ™ 950, TS-800, TS-800A, and TS-802 
PLEASE SEND WORDSTAR SERIAL NUMBER TO: 


Business Solutions, Inc. 
91 W.LongLake Rd., Suite 14 
Bloomfield Hills, MI 48013 
[313] 540-3360 
DEALER INQUIRIES INVITED 
ELEVA & TELESOLUTIONS™ OF TELEVIDEO / WORDS TARIM OF MICROPRO INTERNATIONAL 


huge OF BUSINESS SOLUTIONS. INC 


BISYNC 
SDLCA 


Software for Your Microcomputer 


313 N. First, Ann Arbor, Michigan 48103 
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WINTERHALTER & ASSOCIATES, INC. 


SUF I wanc rUn TUUM WIIGRUUGUNIFUILZH 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUF MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 


X.25 


(313) 662-2002 


NA 


= SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE RACET COMPUTES = SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE RACET cowrures = SYSTEM SOFTWARE 
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Get The Most From Your NEC PC- 800| 
With RACET computes Software!! 


RACET NECDOS does more for your PC-8001 than any other DOS. It's 
faster, more efficient and easier to use. It's loaded with extra features 
lo let you stretch the limits of your system. This advanced operating 
system works with the ROM NBASIC to give full compatibilily wilh color 
and other BASIC commands. 

EMPHASIZES INTEGRITY. NO MOUNT or REMOVE commands. Excel. 
lent protection from improper diskette swapping. AGAIN, HELP. FINN 
and REF commands. File password protection 


AOVANCEO FEATURES. All DOS functions and commands may be used 
direclly i a BASIC program!!! Special RUN option allows merging al 
programs, retaining all variables in memory. Fixed block spanned 
records AUTO and DO commands. Machine language !oaus and saves. 
MATPRINT and MATINPUT to disk. Complete directory. ALL super- 
visory Calls documented and available to the machine language pro- 
grammer, Superzap utility included. 


ж NEW ж ELECTRIC PENCIL” Ж Ж 599.95 


THE most popular Microcomputer Word Processor in the world now 
available on the МЕС Атту added features. Embedded print 
commands, Print from mamory and disk!! Setlable tabs. Indent and 
hanging indent, Parallel, Serial, and Video drivers. DICTAMATIC cas- 
selig опо! foc. translating dictated messages!!! And much more!!! 
Mostfealures of word processors costing five times as Much!!! Runs 
on FRK ar БАК system!!! 


ж NEW * ELECTRIC SPREADSHEET* ж ж $75 


A BASIC Spreadshee! progtam for ihe PC-8001. Anything you work 
wilh columns and rows and a calculator belongs on the Electric Spread- 
sheet, Results (ormalled for. screen or primer. ‘What if questions 
answered, PZL forecast Personal biidgel. Real estate investment, Nel: 
worth forecast. Cash How estimales. Business forms Works on 32K or 


| G4K system!!! 70 operators plus histogram plol. revise spreadsheel 


layout, and more Select preprogrammed operators [or line. column. ог 


| cell calculations. Sel column widths and number of gecimals. Manual 


and diskette include 22 examples 


ж NEW x ADVANCED PRÜGRAMMING BASIC ж ж $60 


THE functions and commands іп this pagkage give you extended 
control over data and your PC-8001 sMéfem. These extensions to 
NBASIC provide complete conversion Bf time and dale functions 
including days between dates and Julian dates. Extended string 
functions include justify. truncate. center. rotate. translate. shift. 
pack. and search. Array functions include masked search of both 
sorted and unsorted arrays, and insert in sorted arrays. 


MULTI-KEY SORT 'MKS' $60 
SUPER FAST Machine Language іп-Метогу Sorts. Three key sori on 
500 elements in 4 seconds!!! Simple one-line BASIC functions - SORTV 
and SORTC verhs. Mixed ascending and descending keys. 


BASIC PROGRAMMING UTILITIES 'BASUTIL' $60 


COMPRESS, EXPAND, PRETTY. XREF Cross Reference Utility. Great for 
modeling. debugging and structuring BASIC programs. 


KFS-80 KEYED FILE SYSTEM 'KFS-80' $150 


MACHINE language BASIC ISAM utility provides keyed and sequential 
access to multiple files. Simple interface in BASIC. Binary tree keyed- 
file index system provides rapid access to records. 


CONVERT TRS-80* PROGRAMS TO RACET NECDOS 
WITH 'PROTRAN' $99.95 


COMPLETE utilittes for file transfer and BASIC program conversion 
Mod І diskettes may be read directly: Mod | and Il ма RS-232 
Transfer BASIC programs, data files. or machine language files. NO 
SUPPORT is provided for conversion of machine language files oi 
PEEK s. POKES or USR's to function on PC-8001 Substantial knowl- 
edge of TRS BASIC and NBASIC required. Package designed for 
software authors 


AVAILABLE FROM YOUR LOCAL NEC DEALER or from RACET comeurtes 


= RACET computes = 


Integrity in Software 


CHECK. VISA, M/C. C.O.D.. 
PURCHASE OROER 
Telephone Orders Accepted 

(714) 997-4950 


*TRS-80 IS A TRADEMARK OF TANOY CORPORATION 
“ELECTRIC PENCIL IS A TRADEMARK UF MICHAEL SCHRAYLR 


“ELECTRIC SPREADSHEET IS A TRADEMARK OF DANG НАМ r & ASSOCIATE 
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1330 N. Glasseil, Suite M, Orange, CA 92667 (714) 997-4950 


Software Received 


tions from a series of menus. 
Once the function of the pro- 
gram has been defined, the 
Programmer writes the 
BASIC code. For the IBM 
Personal Computer; floppy 
disk, $495. Advanced 
Operating Systems, 450 St. 
John Rd., Michigan City, IN 
46360. 

Visicalc, electronic spread 
sheet. This latest version dis- 
plays 63 columns by 254 rows 
and allows viewing the dis- 
play through two windows. 
For the IBM Personal Com- 
puter; floppy disk, $250. 
Visicorp, 2895 Zanker Ave., 
San Jose, CA 95134. 


TRS-80 

Aircraft Instrument Ap- 
proach Simulator, a program 
to train pilots for instrument 
landings. It features six types 
of approaches to an airfield 
and uses a full instrument 
panel display. For the TRS-80 


Models I and III; cassette, 
$9.95. J. C. Sprott, 5002 
Sheboygan #207, Madison, 
WI 53705. 

Astroids, two arcade-type 
games. In the first game, you 
pilot a spaceship through an 
asteroid field. In the second 
game, you shoot the aster- 
oids. For the TRS-80 Color 
Computer; cassette, $6.65. 
МЕ] Electro Enterprises, РОВ 
13076, Kanata, Ontario 
K2K 1X3, Canada. 

Cubie Movie, a Rubik's 
Cube puzzle-solving pro- 
gram. For the TRS-80 Models 
I and III; cassette, $20. Five 
Stones Software, POB 1369, 
Station B, Ottawa, Ontario 
K1P 5R4, Canada. 

Penetrator, an arcade-type 
game. Your mission is to 
carefully weave your way 
into an enemy base and 
destroy a neutron bomb 
cache. The enemies’ defenses 
are composed of four increas- 


Mightier than Both 
a 


BENCHMAarK. 


Word Processor 


* NOW AVAILABLE ON IBM-PC. 


« WORD PROCESSING TO MEET THE 


MOST EXACTING DEMANDS. 


e MEETS HIGH VOLUME DEMANDS, 


Take a closer look at thig, oulstanding 
wotd. processor and you will see why 
VICTOR, NECIS, ECS and HARRIS have 
all chosen the mightiest ol them all... The 
BENCHMARK Word Processor 

For more information on this package 


ingly difficult rings, with mis- 
siles, radar bases, and para- 
troopers abounding. This 
program features graphics, 
sound, and a customizing op- 
tion. For the TRS-80 Models I 
and Ш; floppy disk or cas- 
sette, $24.95. Melbourne 
House, c/o Braverman, Cor- 
don Co., 233 South Beverly 
Dr., Beverly Hills, CA 90212. 

Property Management Sys- 
tem, an income and expense 
tracking system for rental 
property (see description 
above). For the TRS-80 
Models I and III; floppy disk, 
$375. Realty Software Co., 
1116 F 8th St., Manhattan 
Beach, CA 90266. 

Ricochet, an arcade-type 
game (see description above). 
For the TRS-80 Models I and 
III; disk or cassette, $19.95. 
Automated Simulations, 
POB 4247, Mountain View, 
CA 94040. 

W9AV Morse Code Train- 
er, a Morse code training pro- 
gram. For the TRS-80 Models 


I and III; cassette, $9.95. J. C. 
Sprott (see address above). 


VIC-20 

Astroids, an arcade-type 
game (see description above). 
For the Commodore VIC-20; 
cassette, $6.65. МЕ] Electro 
Enterprises, POB 13076, 
Kanata, Ontario, K2K 1X3, 
Canada. 

Type-Test, a program to 
help you increase your typing 
speed. It includes a five-line 
speed test, where typing er- 
rors are subtracted and your 
speed is displayed. For the 
Commodore VIC-20; cas- 
sette, $9.85. MFJ Electro 


Enterprises (see address 
above). 
ZX80/81 

ZX81 Classics, Lunar 


Lander, K-Trek, Life, and 
Mastermind, games. For the 
ZX-81 and ZX-80 (8K ROM); 
cassette, $9.95. Lamo-Lem 
Laboratories, POB 2382, La 
Inlla CA 92038 m 


LE 


| Updat:: 


Logic Systems has made a number of chang 
LDOS operating system since it was reviewed in 
BYTE. (See "LDOS-Disk Operating System for t 
Tim Daneliuk, page 372.) One change is that th 


r EASY TO USE FON THE BEGit IGI thal fits mast al! major micros including 
USER, ТЕТ THE MOST FUNCTIONAL ` ; ' алас: 
: {he IBM-P and the now 8065788 compu- 
fers, please сай or 
writa to 


lowered to $129, Another change involves the c 
ed Support Package (available for $25 per year). 
a subscription to a quarterly newsletter, access tc 
letin board on Micronet, and updates for only $ 
elect to purchase the Extended Support РасКа 
$10. Contact Logical Systems Inc., 11520 North І 
Rd., Mequon, WI 53092, (414) 241-3066. m 


WORD PROCESSOR 


* ALSO AVAILABLE ON MOST MAJOR 
MICROS. 

FEATURES: а Horizontal Scroll = Math 
e Foolnotes a Sophialicaled BoillerplMe 
Assembly with Auto Variable Filling 
e Phrase library permanently stored on 
disk è Column Manipulalion * Hyphen- 
ation е Graphics 


Melasolt Corporation, 
711 Eas! Cottoawood, 
Sulte E, Casa Grande 
Arizona 85272 Tele- 
phone (502) 826-5160 


Fre DEFICHAMA P, n з бефо Iribesna/h 


Dealers and OEM Inquiries Circle 488. All other Inquiries Circle 489 
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Circle 351 on Inquiry card. 


DEC DISK ee 
Overnigh 
/ P 


Genuine DEC Disks 
RLO1, RLO2, RKO7, 
RKO5-11, RPO6, 
RMOS5 and other 
popular DEC Disks 
& Supplies. 


RADOU SALES CU. 


3988 McMann Rd., Cincinnati, Ohio 45245 


TOLL FREE Ordering 1-800-543-1986 
except in Ohio phone 1-513-752-6880 


Ask for free catalog 


Circle 214 on Inquiry card. 


ЕТТТ 


t i 
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= щъ 
T ТТ 1 І 


' ШШ ПАТТИ" 
SBC сап be redundant!! 
O Z80A 4MHz, 64K RAM, 2K ROM 
O 2 serial, 2 parallel, 4 timer ports 
O Bi-directional inter-processor channel 
[1 Multi-processor architecture capability 
O Redundant processor manipulation 
capability 

O Matching double-density disc controller 
with SASI and PRIAM interface 

[] Application note for system configurations 


JC SYSTEMS. (415) 657-4215 
1075 Hiawatha Ct. Fremont, CA 94538 


MACRO-80C 


The Micro Works is pleased to announce the release of its disk-based editor, 


macro assembler and monitor, written for Color Computer by Andy Phelps. THIS | 


IS IT — The ultimate programming tool! 
The powerful 2-pass macro assembler features conditional assembly, local labels, 


| include files and cross referenced symbol tables. MACRO-80C supports the | 
complete Motorola 6809 instruction set in standard source format. There are no | 


changes, constraints or shortcuts in the source language definition. Incorporating 
all of the features of our Rompack-based assembler (S ). MACRO-80C con- 
tains many more useful instructions and pseudo-ops which aid the programmer 
and add power and flexibility, 


The screen-oriented text editor is designed for efficient and easy editing of 
assembly language programs. The ''Help Кеу'' feature makes it simple and fun to 
learn to use the editor. As the editor requires no line numbers, you can use the 
arrow keys to position the cursor SUAE in the file. MACRO-80C allows global 
changes and moving/copying blocks of text. You can edit lines of assembly 
source which are longer than 32 characters. 


DCBUG is a machine language monitor which allows examining and altering of 
memory, setting break points, etc. 

| the editor, assembler and monitor — as well as sample programs — come on one 
Radio sad compatible disk. Extensive documentation included. Macao-80c 
Price: $99.95 


SDS80C — Our famous editor, assembler and monitor in Rompack. Complete 
manual included. Price: $89.95 


PARALLEL PRINTER INTERFACE — Serial to parallel converter allows use of all 


standard parallel printers. You supply printer cable. PI80C Price: $69.95 


MICROTEXT — Get printouts while using your modem! Also download to cassette. 
General purpose terminal Rompack. Price: $59.95 


МСЕ, 


PRODUCTS FOR YOUR RADIO SHACK 


OR COMPUTER ус: 


Also available: Machine language Monitor ж 2-раѕѕ Disassembler x Books ж 
Memory Upgrade Kits x Parts and Services ж Call or write for information 


ль Sq  — ШШШ 


YOU NEED COLOR FORTH! 


Why? eForth is faster to program 1л than Basic 
eForth is easier to learn than Assembly Language 
eForth executes in less time than Basic 


Forth is a highly interactive language like Basic, with structure like Pascal and 
execution speed close to that of Assembly Language. The Micro Works Color Forth 
is a Rompack containing everything you need to run Forth on your Color Computer. 


Color Forth consists of the standard FORTH Interest Group (FIG) implementation of 
the language plus most of FORTH-79. It has a super screen editor with split 
screen display. Mass ae is on cassette. Color Forth also conta.ns a 
decompiler and other aids for learning the inner sil ا‎ this fascinating lan- 
guage, it will run on 4K, 16K, and 32K computers. Color Forth contains 10K of 

OM, leaving your RAM for your programs! Thera are simple words to effectively 
use the Hi-Res Color Computer graphics, joysticks, and sound. The ере 
manual includes a glossary of the system-specific words, а full standard FIG 
glossary and complete source listing. COLOR FORTH ... THE BEST! From the 
leader in Forth, Talbot Microsystems. Price: $109.95 


GAMES 
Star Blaster — Blast your way through an asteroid field in this action-packed Hi- 
Res graphics game. Available in ROMPACK; requires 16K. Price: $39.95 
Pac Attack — Try your hand at this challenging game by Computerware, with 
fantastic graphics, sound and action! Cassette requires 16K. Price: $24.95 
Berserk — Have fun zapping robots with this Hi-Res game by Mark Data 
Products. Cassette requires 16K. Price: $24.95 
Adventure — Black Sanctum and Calixto Is'and by Mark Data Producis. Each 
cassette requires 16K. Price: $19.95 each. 
Cave Hunter — Experience vivid colors, bizarre sounds and errie creatures in hot 
pursuit as you wind your way through a cave maze in search of gold treasures. 


| This exciting Hi-Res game by Mark Data Products requires 16K for cassette 


version. Price: $24.95 
California Residents add 6% Tax 
Master Charge/Visa and 
COD Accepted 


WORKS ро. BOX 1110 DEL MAR, CA 92014 714-942-2400 


Circle 270 on inquiry card. 
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Clubs and Newsletters 


OSI Group 
Meets in Miami 


MSIG: OSI (Miami Special 
Interest Group: Ohio Scien- 
tific Inc.) meets monthly to 


Pocket Computer 
Group Formed 


A club for TRS-80 Pocket 
Computer and Sharp PC-1211 
users has been formed. For a 


puterland Store, 161 East 200 
South, Salt Lake City, UT 
84111. 

Complete details are avail- 
able from Autumn Revolution 
'81, 10981 East 23rd St., 


LAUGH 
in Hong Kong 


LAUGH (Local Apple User 
Group—Hong Kong) meets 
on the third Thursday of the 


exchange information on $10 annual fee you will receive Tulsa, OK 74129, (918) month on the twentieth floor 
Ohio Scientific systems. The two free games, Draw Poker 438-4582. of the New May House in 
meetings are held on the first and Tic-Tac-Toe, and a year's Hong Kong. A newsletter is 
Thursday of each month at subscription to the Pocket produced. Apple users travel- 
656 Northeast 164 St., North Programming newsletter. For : ing in the area are welcome to 
Miami Beach, Florida. A soft- details, write to John Riggs, Professional stop by. Contact LAUGH's 
ware library is being set up. 1114 Elaine, Livermore, CA Newsletter secretary, Paul Deal, C12 
Membership fees are $8 per 94550. Computers in Psychia- Pearl Gardens, 7 Conduit Rd., 


year. Contact the Miami 
Special Interest Group: OSI, 
656 Northeast 164 St., North 
Miami Beach, FL 33162. 


Newsletter 
Exchange Wanted 


Northern Bytes, the month- 
ly publication of Microcom- 
puter Users International in 
Sault Sainte Marie, Michigan, 
contains club news and infor- 
mation as well as programs 
for many popular computers. 
The club is seeking to ex- 
change newsletters with other 
microcomputer clubs and 
users groups anywhere in the 
world. If your club or group is 
interested, send a copy of 
your publication to Micro- 
computer Users International, 
c/o Jack Decker, Lot #155, 
1804 West 18th St., Sault 
Sainte Marie, MI 49783. 


National Personal 
Computer Organization 


Autumn Revolution ‘81 is a 
national organization of IBM 
Personal Computer owners, 
users, and interested parties. 
A $30 annual membership fee 
provides you with access to a 
toll-free technical hot line 
staffed with specialists who 
can answer most of your soft- 
ware and hardware questions, 
a newsletter, and software 
and technical libraries. Local 
chapters of Autumn Revolu- 
tion '81 are being formed 
throughout the country. In 
the Chicago area, the local 
chapter, Neobyte, can be 
reached by contacting James 
L. Szafranski, 5195 Castaway 
Lane, Barrington, IL 60010, 
(312) 934-8133. In Utah, con- 
tact Nancy Williamson, Com- 


try/Psychology is a clinical- 
resource newsletter for profes- 
sionals interested in the use of 
computers in psychiatry and 
psychology. Each issue has 
descriptions of the computer- 
related activities of subscribers 
in such diverse fields as neuro- 
psychiatric and MMPI (Min- 
nesota multiphasic personality 
inventory) testing, problem 
assessment, biofeedback, 
computer psychopharma- 
cology consultation, and 
electroencephalogram (EEG) 
analysis. Other features in- 
clude summaries, reviews, 
original articles, and an on- 
going bibliography and pro- 
gram catalog. 

Individual subscriptions to 
Computers in Psychiatry/Psy- 
chology cost $25; institutional 
and foreign subscriptions are 
$35. Contact Computers in 
Psychiatry/ Psychology, 26 
Trumbull St., New Haven, 
CT 06511. 


Hong Kong, 5-221962, or call 
the club’s president, Dr. Mike 
Rogers, at Kowloon 320865. 


Logo Newsletters 
Available 


The following is a list of 
Logo newsletters: The Na- 
tional Logo Exchange, POB 
5341, Charlottesville, VA 
22905, Attn: Bill Mattson. 
Subscriptions cost $25 per 
year (9 issues). 

Turtle News, Young Peo- 
ple's Logo Association, 1208 
Hillsdale Dr., Richardson, 
TX 75081, Attn: Jim Muller. 
Subscriptions are free for 
children and $15 per year for 
adults. 

Logo and Educational 
Computing Journal, Krell 
Software Inc., 1320 Stony 
Brook Dr., Stony Brook, NY 
11790. Subscriptions are 
available for $30 a year. Ш 


BUTE Back Issues For Sale 


The following issues are available: 


$2.00ea. $2.75 ea. $2.75 eu. 53.25 са. 53.25 ea. 

July 76 June 78 Sept. 79 Sept. 80 Oct. 8I 

May 77 July 78 Oct.79 Oct 0 Nov. 81 

June 77 Aug. 78 $3.25 en. Nov. 80 Dec. 81 

July 77 Sepi. 78 Nov. 79 Dec. 80 $3,70 cu. 

Aug. 77 Oct. 78 Dec. 79 Jan. 81 Feb. 82 

$2.75 ca. Dec. 78 Jan. 80 Feb. BI Mar. 82 

Sep. 77 Jan. 79 Feb, 80 Mar. 81 Apr. 82 Prices include postage in the US. Please add $.50 per copy 
Nov. 77 Feb. 79 Mar. 80 Apr. 81 May 82 for Canada and Mexico; and $2.00 per copy to 
Dec. 77 Apr. 79 Apr. 80 May 81 June 82 foreign countries (surface delivery). 

Feb. 78 May 79 May 80 Junc 81 July 82 Send requests with payment to: 
Mar. 78 Junc 79 June 80 July 81 BYTE Magazine 
Apr.78 — July 79 July 80 ^ug. 81 70 Main St, Peterborough NH 03458 
May 78 Aug. 79 = Aug. 80 Sept. 81 Attn: Back Issues 


* Payments from foreign countries must b e made in US tunds payable at a US bank. * Please allow 4 weeks for domestic delivery and 8 weeks for foreign delivery. 
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Circle 316 on inquiry card. 


` TRS-80's | 


FULL LINE 
and 


Hewlett 
Packard 


85, 87, 125 


WE PAY SHIPPING in the 48 continental states on prepaid 
orders of $100.00 or more. 

NO TAXES are collected on out-of-state shipments. 

WE ACCEPT Visa, MasterCard and American Express, or 
you can save additional money by paying cash. 


TOLL FREE ORDER NUMBER 800/531-7466 


Pan American 
Electronics 


1117 Conway * Dept. В 
Mission, Texas 78572 
Phone 512/581-2766 
Telex Number 767339 


FORT WORTH BRANCH | 
2912 N, Main # = 
Ft. Worth, Texas 76106 
Phone 817/625-6333 : 
Telex Number 794836 B5 B7, 125 
3 


Dealer Inquiries Invited 
Gall or Write: 


SSN i 
Z7 COMPUTERWARE 


Dept C. * Box 668 
6809 Specialísts Encinitas, CA 92024 » (714) 436-3512 


"M — Trademark of Tandy Corporation Computerware is a trademark of Computerware 


DISCOUNT PRICES 


SAVE $$ 


SAVE $$ 


Earnie computer ЛМ. | 
ATARI PRINTERS | 
| 
EPSON 
MX-70 29900 Ё 
MX-80 469.00 |j 
MX-80 F/T 569.00 
GRAFTRAX 90.00 
INTERFACE (APPLE) 75.00 
CABLE (APPLE) 22.50 
APPLE COMPUTER IDS 
400 16K 349.00 . 
IN STORE. CALL FOR 800 16K 699.00 PRISM 1795.00 
PRICES. 410 Recorder 89.00 ADV-2Q-64K 3150.00 NEC 
810 Disk 449.00 ADV-1Q-64K-HD-5 5195.00 | 351035CP oo | 
RAM MEMORY 822 Printer 359.00 ee Hs Ern 
FOR TRS-80, APPLE II 825 Printer 779.00 8023A 59900 B 
16K SET 4116's (200 NS) 24.95 830 Modem 159.00 
850 Interface Module 179.00 OKIDATA | 
General Information: CX853 RAM 89.00 MICROLINE 80 389.00 § 
We carry a large selection of CX70 Light Pen 64.00 MICROLINE 82A 249 00-18 
hardware and software by other CX30 Paddle 18.00 MICROLINE 83A 649.00 | 
compamesibend for Dur CX40 Joystick 18.00 HRZ-2Q-64K 2795.00 | MICROLINE 84 1245.00 
ОШ HRZ-1Q-64K-HD-5 4695.00 | сутон. 
We are an authorized repair VERBATIM DISKETTES HR2-10-64K-HD-18 6295.00 | ctaRWRITER25CPS 1595.00 
center for APPLE, ATARI, Box of 10 5'4" 2950 5 MB HARD DISK 235000 | STARWRITER45CPS 2195.00 
NORTH STAR, AND EPSON. Box of 10 8" 39.50 18 MB HARD DISK 4195.00 | FORMS TRACTOR 275,00 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE. MARYLAND RESIDENTS ADD 5% SALES TAX 


Store Hours: 


FREDERICK TO ORDER CALL: 
COMPUTER (301) 694-8884 
PRODUCTS, INC. 5726 INDUSTRY LANE 


MON. THRU THURS. 9:30 AM-9:00 PM 
FRI. AND SAT. 9:30 AM-5:00 PM 


FREDERICK, MD. 21701 J 


Circle 180 on inquiry card. 
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Books Received 


Algorithms for Graphics 
and Image Processing, Theo 
Pavlidis. Rockville, MD: 
Computer Science Press, 
1982; 416 pages, 15.5 by 23.5 
cm, hardcover, ISBN 0- 
914894-65-X, $24.95. 

BASIC Betting, The Micro- 
Computer Edge James 
Jasper. New York: St. Mar- 
tin’s Press, 1982; 283 pages, 
15.2 by 23.3 cm, softcover, 
ISBN 0-312-06714-3, $9.95. 

BCPL-The Language and 
Its Compiler, Martin 
Richards and Colin Whitby- 
Strevens, New York: Cam- 
bridge University Press, 
1981; 173 pages, 15 by 22.8 
cm, softcover, ISBN 0- 
521-28681-6, $10.95. 

Bits 'n Bytes About Com- 
puting: A Computer Literacy 
Primer, Rachelle S. Heller 
and С. Diane Martin. Rock- 
ville, MD: Computer Science 


POWER'LINE 


These filters protect any sensitive electronic 
equipment from power line transient damage 
and radio frequency interference. Both 


models offer surge suppression for 
power line ''spikes''. RF inter- 
ference is suppressed usina 
both inductive and 
Capacitive components. 
ideal for computers, 

test equipment, or TV. 


LF2— A duplex outlet, 120V, 8 amps ...$39.95 


LFO— теє Sepdrditty HLETEU UUDIEX UULIELS, 
120V, total fused capacity 15 amps, 
power switch and indicator lamp....... 


Add $2.50 shipping and handling per order. 
Send check with order and provide street 
address for UPS shipment. Ohio residents add 
Sales Tax. Charge card buyers may call toll-free: 


R.L. DRAKE COMPANY 


| Richard Street, Miamisbur 
INSTITUTIONAL ANO OEALER INQUI 
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Press, 1982; 174 pages, 15.5 
by 23.6 cm, hardcover, ISBN 
0-914894-26-9, $17.95. 

Compu Guide, The Con- 
sumer's Guide to Small Busi- 
ness Computers, Martha 
Eischen. Beaverton, OR: 
Dilithium Press, 1982; 157 
pages, 13.5 by 21.3 cm, soft- 
cover, ISBN 0-918398-69-Х, 
$14.95. 

Discover FORTH, Thom 
Hogan. Berkeley, CA: Os- 
borne/McGraw-Hill, 1982; 
142 pages, 16.4 by 23.4 cm, 
softcover, ISBN  0-931988- 
79-9, $15. 

Elementary BASIC, Henry 
Ledgard and Andrew Singer. 
New York: Vintage Books, 
1982; 264 pages, 15.5 by 23.5 
m, softcover, ISBN 0-394- 
70789-3, $12.95. 

Elementary Pascal, Henry 
Ledgard and Andrew Singer. 
New York: Vintage Books, 


1-800-543-5612 


In Ohio, or for 
Information, cail: 


1-513-866-2421 


Circle 151 on inquiry card. 


1982; 266 pages, 15.5 by 23.5 
cm, softcover, ISBN 0-394- 
70800-8, $12.95. 

Introduction to Digital 
Board Testing, R.G. Bennetts. 
New York: Crane, Russak & 
Company, 1982; 352 pages, 
15.5 by 23.2 cm, hardcover, 
ISBN 0-8449-1385-0, $32.50. 

Management Tools for 
Everyone, Steve M. Erickson. 
Princeton, NJ: Petrocelli 
Books, 1981; 170 pages, 16 
by 24 cm, hardcover, ISBN 
0-89433-131-0, $17.50. 

Microrrocessor Circuits, 
Volume 1: Fundamentals and 
Microcontrollers, Edward M. 
Noll. Indianapolis, IN: 
Howard W. Sams & Со,, 
1982; 109 pages, 21.2 by 28 
cm, softcover, ISBN 0-672- 
21877-1, $9.95. 

Numerical Ап lysis for 
Semiconductor Devices, 
Mamoru Kurata. Lexington, 
MA: Lexington Books, 1982; 
269 pages, 16.4 by 23.3 cm, 
hardcover, ISBN 0-669-04043- 
6, $28.95. 

Pascal, A Considerate Ap- 
proach, David Price. Engle- 
wood Cliffs, NJ: Prentice- 


Hall, 1982; 194 pages, 17.5 
by 23.5 cm, softcover, ISBN 
0-13-652800-7, $9.95. 

Pascal, An Introduction to 
Methodical Programming, 
2nd edition, W. Findlay and 
D.A. Watt. Rockville, MD: 
Computer Science Press, 
1981; 404 pages, 15.2 by 22.8 
cm, softcover, ISBN 0-914894- 


` 73-0, $15.95. 


A Practical Introduction to 
Computer Graphics, lan O. 
Angell. New York: Halsted 
Press, 1981; 146 pages, 14.6 
by 23.3 cm, softcover, ISBN 
0-470-27251-1, $16.95. 

Trade Secrets: Howto Pro- 
tect Your ldeas and Assets, 
James Pooley. Berkeley, CA: 
Osborne/McGraw-Hill, 1982; 
145 pages, 16.9 by 24 cm, 
hardcover, ISBN 0-931988- 
72-1, $19.95. 

Visicalc: Home and Office 
Companion, David M. 
Castlewitz and Lawrence J. 
Chisausky with Patricia 
Kronberg. Berkeley, CA: 
Osborne/McGraw-Hill; 182 
pages, 21.2 by 27.6 cm, soft- 
cover, ISBN 0-931988-50-0, 
$15.99. m 


This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 

| meantto be a monthly acknowledgment of these books and the 


publishers who sent them. 


BYTE's Bugs 


Lines Taken Out of Context 


A production error oc- 
curred in the listing associ- 
ated with the System Note 
"Epson MX-80 Print-Control 
Programfor the Apple IL," by 
Bill Starbuck (March 1982 
BYTE, page 166). The com- 
pletion of line 160 of the 


BASIC program (at the bot- 
tom of page 168) is actually 
the bottom four lines of page 
169 (erroneously attached to 
line 440, which then correctly 
continues at the top of page 
170). We regret the error. Ш 


Circie 159 on inquiry card. 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE AUGUST SPECIALS ateni 


The best just got better! MICROSTAT has been the yo SS URSUS T алу ш CASH PRICE 
leader in the statistics field for microcomputers since . i 
1979, and the new release 3.0 outperforms and is 5.D. Systems S BC-100 Kit Am 
noticeably faster than previous versions. Just a few Morrow Designs 65K Static RAM A & T 393.00 
GREATER ACCURACY Hayes Smart Modem "Stack" A& T 23/.00 
| "m E EDE Godbout 6 Slot MB A & T 105.00 
BCD with up to 14 digit precision; SSM PB-1 Prom Burner A & T 212 00 
PROGRAM ENHANCEMENTS : i | 
Miseindidat biliti d | SSM 10-4 2P+2S Kit 168.00 
Э ere арво eee апа Many Ore: SCION Microangelo Graphics Board A & T 899.00 
FASTER EXECUTION Cromemco BRZ-II For CS-2 or Z-2H 399.00 
Calculation time greatly reduced; Novation D "Cat" Modem 141.00 
DYNAMIC FILE ALLOCATION Ithaca Intersystems DPS-1 MF, CPU, 
Data can be inserted, added, or deleted; With Front Panel A& T 1,599.00 


SPECIAL PRICE: 


For a limited time get MICROSTAT plus baZic | | ЛЕЧЕ | 
complete with program disk апа documen- Subject to Available Quantities e Prices Quoted Include Cash Discounts. 


tation for each for $395.00, save $50.00! эриш ЫШ айба Еа: 


The MICROSTAT - baZic version requires: а 280 CPU, We carry products from all Major Manufacturers 
CP/M™ and 48K of memory. Available formats: 8" SD 
disk or 5%" North Star only. Check with your dealer for 
other formats. Also available for: Microsoft's Basic-80™, 
North Star DOS and IBM. For more information, call 


Or write: 
f ECOSOFT INC. | 
P.O. Box 68602 iam 
[e Indianapolis, IN 46268-0602 m 
(317) 255-6476 


14425 North 79th Street, Suite B 

Scottsdale, Arizona 85260 
Sales 800-528-3138 
Technical 602-991-7870 


MICROSTAT is a registered trademark of ECOSOFT, INC. 
baZic is a registered trademark of MICROMIKES. INC. 
CP/M is a registered trademark of DIGITAL RESEARCH 
Basic-80 is a registered trademark of MICROSOFT 


Best Price • Good Quality • Swift De Export 


livery • 


COMPUTER PRINTER SOFTWARE 
В Integral Data Stab $ 
Шу оне җы 4 aom 150 80 col be P n РЕ Tate. ..499 
LNW 80! 280A. 65K, 480x192 , . . 1,395 йел. Ва «84 * 2o ||] | "900 | :.250 
Кстате (02. 4,670 Wicolor & graphic 1,120 | ia Eas 
Ik 12 K, M compatible dE 2,100 W/all options . . 1,340 
RGB interface. . a .  ..... 125 PRISM 132 132 col... 1.050 | financial (AR. AP, Inventory etc.) 
* Multiuser Business/Engineer* wigraphics B4 x84 . {1,130 Д Accounting Plus Software Dimension 450 
: wicolor & graphic . 1,430 other 
CROMEMCO Best Price Anywhere w/all options, _. 1,590 VISICALC . 199 
CS1 5%" floppy . 2,956 EPSON MXBO w/Graftrax . 435 | MICROSOFT softcard 330 
22H hard disk system. . ~» «7,396 MX7O . И . ..815 FORTRAN 80 345 
CS3 64K, B".. .. ...... .5,177 MXBO FIT Graftrax. : 539 BASIC BO. 285 
С5102Е 256K RAM, 68000 & 280 MX100 , m .699 | BASIC Compdes 310 
Я s ... 4,067 NEC РС.ВО2ЗА . f .4BO | SUPERCALC Sorcim. 250 
C10 64K wil 2** monitor 950 ANADEX DP-9500. . А „a. 1,300 Micro Pro WORDST AR 295 
f DYNABYTE 5200 64K, 1MB, 280А. ..,.3,300 OKIDATA MICROLINE 80. . : 365 MAILMERG , ‚ 105 
5605 64K, 6MB hardd,.....6,550 SUPERSORT 1. 165 
SWTPC 5/09 128K (UNIFLEX].......3,450 *Letter Quality * Оқи Research СРМ 2.2 i 139 
'6809" /09 64K. - 2. ..1,835 DIABLO 630. i ‚. 1,995 CPFMBÓ 275 
C.ITOH Starwriter F-1O. , > «, 1,450 PASCAL MT & ВБ .450 
* Professional/Word Procass* QUME 9/35 R.O.. 1,800 IBM Personal Computer Software. . call 
ZENITH 290-80, 64K. , 2,050 BROTHER HR- 11 excelient. ...- 950 
Z90-82, 64K, 1 disk. ..2,350 NEC 7710 А ‚ 2,299 
Z89, 48K, 1 disk. , 2,050 
237 1.2M8 Drives. , .. 1,450 DIGITIZER/PLOT TER UO 
NORTH HORIZON, 1 MONITOR 
STAR quad drive, HDS ,;..  ..3750 ZENITH i2" gen; ГЕ HOUSTON INSTRUMENT : И 
ADVANTAGE, 2 AMDEK COLOR II RGB 13" HI PAD OIGITIZER DT-11 11" x 11 725 
quad drives, 64K. .2,6B9 COLOR 113". DT-11A w/APPLE Interface 750 
300 G 12" green. . HIPLOT DMP-2 B5" x 11" 920 
* 16-bit CPU* SANYO 13" color. COMPLOT ОР: 11 4000 steps/sec .4,000 KE 
WICAT S150 1FS 1-user. 7,520 13" AGE . | 8411A PRINTER/PLOTTER 5.200 
256K RAM, CRT, 2 floppies NEC 12" green 
*68000* 5150 WS \-иѕег. ....8,999 12" color- ' 
256K RAM, 10MB hard disk, BMC A 12" green. 
960KB floppy CRT, OS * 1 language TM 12 RGB. 8 colors 
5150-3 WS 3-users . . 10,800 
same as 5150 WS CALL (212) 937-6363 
d 50-6 WS users. е 12.800 TERMINAL free consultation, catalogue 
- ZENITH 219 635 
Graph 300 x400.. " , 900 | | 
TERAK B510A wiCRT 8.000 HAZELTINE ESPRIT. .595 | Prices subject to change. Amurncan Express, 
"LSI/M 320 x240, DD ane BEEHIVE DMS smart ter. , , 800 | Visa/Mastercard add 3%. F.O.B. point of shipment. 
graphic * B600 w/1 3" color. 17.000 IBM 3101-10. 1,195 20% restocking fee for returned merchaunthse Personal 
monitor, 640 x480 i 3101-12 1,225 checks take З weeks to ciear. COD on certified check 
ALTOS ACSB600-10 500KB. ,. .,B.350 3101-20. 1,400 only, N.Y. residents add sales tax. Manufacturers’ 
a BOB6' RAM 10MB hard disk ipt | TELEVIDEO 910. 599 | Warranty. 
uu + 2.850 | 
Му зм. = Computer Channel 
DEC PDP/11, VAX7BO, MINC , . cali MODEM || 21-55 44th Road 
ATARI. NEC, PRENTICE STAR RS232 155 Long Island City, NY 11101 


SANYO Я Я call 
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August 1982 


August 

Database Concepts and De- 
sign, various sites throughout 
the U.S. Sponsored by the 
American Management Asso- 
ciations (AMA), this five-day 
seminar is designed for data- 
processing managers, system 
designers, and other personnel 
involved in database ac- 
tivities. Topics include an 
overview of the database en- 
vironment; evaluating and 
measuring performance, 
costs, and results; determining 
organizational needs and the 
systems and software to meet 
them; and implementing, inte- 
grating, and supporting the 
database within company 
plans and budgets. Highlight- 
ing this seminar is a compre- 
hensive review of database 
products. Individual fees are 
$850 for AMA members and 
$975 for nonmembers. Team 
discounts are available. Con- 
tact AMA, 135 West 50th St., 
New York, NY 10020, (212) 
586-8100. To register by 
phone, call (212) 246-0800. 


August 

Summer Seminars from Data- 
pro Research, various sites 
throughout the U.S. and 
Canada. Among the seminars 
being offered are “Using 
Computer-Aided Design/ 
Computer-Aided Manufactur- 
ing Systems: Planning, Equip- 
ment Selection, and Applica- 
tions” and "Data Communica- 
tions: Effective Network 
Design.” Enrollment fees are 
$640 for Datapro subscribers 
and $690 for nonsubscribers. 
For more information, contact 
Datapro Research Corp., 1805 
Underwood Blvd., Delran, NJ 
08075, (800) 257-9406; in New 
Jersey, (609) 764-0100. 


August 
Engineering Summer Confer- 
ences, Chrysler Center for 
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Continuing Engineering Edu- 


cation, North Campus, 
University of Michigan, Ann 
Arbor, MI. Among the con- 
ferences being offered are 
“Computers Image Analysis” 
and “Database Technology.” 
For complete details, contact 
Engineering Summer Confer- 
ences, 200 Chrysler Center, 
North Campus, University of 
Michigan, Ann Arbor, MI 
48109, (313) 764-8490. 


August 

Introduction to Microcom- 
puting, various sites through- 
out the Midwest. Each partici- 
pant in this three-day seminar 
will receive a Rockwell Inter- 
national AIM-65 computer 
and learn to program in ma- 
chine language. Applications 
for instrumentation and pro- 
cess control will be empha- 
sized. The seminar fee is $895, 
which includes the AIM-65; 
in-house presentations can be 
arranged. Details are available 
from the Foundation for Com- 
puter Education, POB 668, 
Ogden, IA 50212, (712) 
843-2000. 


August-September 

Professional Development 
Seminars, various sites 
throughout the U.S. These 
seminars are presented by the 
Institute for Advanced Tech- 
nology, a part of Control 
Data Corporation. Seminar 
topics include "Computer 
Operations Management," 
"Data and Site Security," and 
"Effective Management of 
Software Projects." Complete 
outlines can be obtained from 
the Registrar, Institute for Ad- 
vanced Technology, Control 
Data Corp., 6003 Executive 
Blvd., Rockville, MD 20852. 
To register, call (800) 
638-6590; in Maryland, (301) 
468-8576. Information on in- 
house presentations is avail- 
able from Pam Gallos at the 
address above. 


August-September 

Courses from Boeing Com- 
puter Services Company, 
various sites throughout the 
U.S. Among the topics to be 
covered are programming lan- 
guages and aids, operating 
system facilities, and conver- 
sational systems. A complete 
catalog of courses, locations, 
and fees is available from Boe- 
ing Computer Services Co., 
Education and Training Divi- 
sion, POB 24346, Seattle, WA 
98124, (206) 575-7700. 


August-December 

Courses from Fairchild 
Camera and Instrument Cor- 
poration, Santa Clara, CA. 
Among the courses being 
Offered are "F9445 Family In- 
troduction," "Pascal for 
Microprocessors,” and "F680X 
Microprocessor Family." For 
more information, contact 
Fairchild Camera and Instru- 
ment Corp., Education 
Center, 3420 Central Express- 
way, Santa Clara, CA 95051, 
(408) 773-2161. 


August-December 

Courses from Don White 
Consultants, various sites 
throughout the U.S. and 
Canada. Among the courses 
being offered are "Interference 
Control: An Introduction to 
Electromagnetic Interfer- 
ence/Radio Frequency Inter- 
ference/Electromagnetic 
Compatibility," "'Electro- 
magnetic Compatibility- 
Design and Measurement for 
Control of Electromagnetic 
Interference," and "Tempest- 
Design, Control, and 
Testing." Course fees range 
from $675 to $945, For com- 
plete details, contact Don 
White Consultants Inc., State 
Route 625, Gainesville, VA 
22065, (703) 347-0030. 


August-December 
IEEE Computer Society Con- 
ferences and Meetings, vari- 


ous sites throughout the U.S., 
Europe, and Asia. Among the 
events scheduled are "Com- 
puter Vision: Representation 
and Control" and "The An- 
nual Workshop on Comput- 
ing to Aid the Handicapped." 
For a complete listing of con- 
ferences and meetings, contact 
the Executive Secretary, IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 


August 8-14 

Institute for Coordinator of 
Academic Computing, Pots- 
dam, NY. Among the topics 
to be covered are user educa- 
tion, hardware planning, soft- 
ware location, conversion and 
adaptation, and exposure to 
instructional software and 
utility. For details, contact Dr. 
Fritz H. Grupe, Associated 
Colleges of the St. Lawrence 
Valley, Potsdam, NY 13676. 


August 10-11 

Computers—Can You Afford 
Not to Understand?, New 
York, NY. The fee for this ex- 
ecutive briefing is $500. Fur- 
ther information can be ob- 
tained from the Registrar, 
Arthur Andersen & Co., 
Center for Professional Educa- 
tion, 1405 North Fifth Ave., 
St. Charles, IL 60174, (800) 
323-0815; in Illinois, (800) 
942-0851. 


August 10-11 

The Uncommon Carrier: New 
Opportunities in Carrier Ser- 
vices, New York, NY. For de- 
tails, contact the Yankee 
Group, POB 43, Harvard 
Square, Cambridge, MA 
02138, (617) 542-0100, 


August 12-13 

Microcomputers in Voca- 
tional Education Conference, 
Sheraton Inn, Madison, WI. 
Attendees will have access to 
both computer information 
for beginners and advanced 
applications of vocational 
education-related software. 


Circle 172 on inquiry card. 


START YOUR OWN 
COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE $36. 
7th edition, November 1981 


Written by the founder of a successful systems house, this ѓасї- еа 220-page 
manua! covers virtually all aspects of starting and operating a small systems com- 
pany. lt is abundant with useful, real-life samples: contracts, proposals. agree- 
ments and a complete business plan are included in full, and may be used im- 
mediately by the reader. Proven, fieid-tested solutions to the many problems 
facing small turnkey vendors are presented. 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 
by Leslie Nelson, 4th revised edition, December 1981 


Independent consultants are becoming a vitally important factor in the micro- 
computer field, filling the gap between the computer vendors and commercial/ 
industrial users. The rewards of the consultant can be high: freedom, more satis- 
fying work and doubled or tripled income. This manual provides comprehensive 
background information and step-by-step directions for those interested to ex- 
plore this lucrative field. 


FREE-LANCE SOFTWARE MARKETING $30. 
by B.J. Korites, 3rd edition. June 1980 


Writing and selling computer programs as an independent is a business where e 
you can get started quickly, with little capital investment e you can do it full time or 
part time © the potential profits are almost limitless. This best-seller by Dr. Korites 
explains how to do it. 


HOW TO START YOUR OWN WORD PROCESSING SERVICE $39.50 
by Leslie Nelson. May 1982 

Turn a small investment into a steady, money making business that adds $10,000. 
$50,000 or 5100.000 to your income. Detailed start-up. marketing and operations 
plans are included. 


Send check. money order. VISA, Master Charge or American Express # and exp. 
date. Publisher pays 4th class shipping. Add $1.00 per book for UPS shipping 
(USA only). NJ residents add 5% sales tax. For faster shipment on credit card 
orders call (201) 783-6940. 


ESSEX PUBLISHING CO. Dept. 2 
285 Bloomfield Avenue • Caldwell. N.J. 07006 


6 month trial or 12 months for only 510 
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Computer Shopper is your link to individuals who buy, sell and trade computer 
equipment and software among themselves nationwide. No other magazine fills 
this void in the marketplace chain. 

Thousands of cost-conscious computer enthusiasts save by shopping in Computer 
Shopper every month through hundreds of classified ads. And new equipment 
advertisers offer some of the lowest prices in the nation. 

Computer Shopper's unbiased articles make for some unique reading among 
magazines and there's a "help" column to answer difficult problems you may 
have with interfacing, etc. 

For a limited time you can subscribe to Computer Shopper with a 6 month trial 
for only $6 or 12 months for only $10. MasterCard & VISA accepted. 


6 COMPUTER SHOPPER 
Р.0. Box F303 e Titusville, FL 32780 
305-269-3211 


A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 


Now you can have letter-quality printing 
and professional features for just $995: 


And you can choose from a list of options including 
forms tractor, pin-feed platen, paper trays, side shelves, 
extra printwheels, APL Keyboard and 2K buffer. 

Call your nearest AJ regional 
office for details: San Jose, CA 
(408) 946-2900; Rosemont, IL 
(312) 671-7155; Hackensack, 


Ad daisy wheel printer terminals are renowned for 
exceptional performance, high reliability, and applications 
versatility. Now you can have all this for only $995“ in our 
special limited offer. 

• 30 cps /efter-quality printing 


3 
e Changeable type faces 
e Full ASCII keyboard with 7 Jee 


numeric pad | NJ (201) 488-2525. Or check 
• High resolution X-Y plotting \ E oe j the phone book for the num- 
• Complete electronic forms | ber of your local AJ sales/ 
control service office. 


• 128-character buffer 
e Asynchronous RS-232 interface 
„ Printwheel, ribbon cartridge, 

and cable included | 
• 30-day parts/labor warranty 


*Price excludes options and is subject to 
change without notice. Model shown includes 
certain options. Offer available only in the 
contiguous U.S. 


ANDERSON 
JACOBSON 
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| ADVANCED GRAPHICS SOFTWARE 
NOW—FOR MICROCOMPUTERS! 


912 x 240 


RESOLUTION 


XCEL” 


GRAPHICS 
SOFTWARE 


eSymbol Generator 
eGraph Plotter 
e3D Generator 
eSurface Plotter 
eGraphics Terminal 
Emulator 
eScreen Printer 
ANADEX 
EPSON 
IDS 


$175.00 
$175.00 
$345.00 
$335.00 
$395.00 


$65.00 


FOR COMPUSTAR® 
SUPERBRAIN® 
TRS-809 MODEL II 


USE WITH 
HARDWARE RETROFIT 


FROM 5595500 


(213) 320-6604 


“А MAXTEK,INC. 2908 Oregon Court, Torrance, СА 90503 


Available in Europe from Micronex Ltd., Chew Magna, England 3042 (STD 027-589 3042) | 


THS 80. remsimed sager an Tandy Cop * Supermiaun tiacogmar піспес Dona Sysaens 
Testo téqisieréd pademen Тектон» Inc. CHI пуд kagema Олда субан 


runs on Logo 


A 


TURTLE’  £ 


a. 


t 


GEOMETRY 


The Computer as a Medium 
for Exploring Mathematics 
by Harold Abelson and Andrea diSessa 


"Reading this book with the help of a good graphics computer sys- 
tem, you are sure to discover new and interesting math. Turt/e 
Geometry is a serious effort to blend the computer with mathemat- 
ics... an excellent textbook or self-study guide ... a model for other 
efforts to bring the computer and mathematics to fruitful collabora- 
tion." —W. Lloyd Milligan, Byte (9/81) 


Developed during the past decade by the authors and other mem- 
bers of the Logo Group at MIT's Artificial Intelligence Laboratory, 
material in Turtle Geometry covers: random motion e branching 
processes * space-filling designs ® vector operations in two and 
three dimensions * topology of curves e maze-solving algorithms e 
intrinsic curvature of surfaces * spherical and "cubical" geometry 
e piecewise flat surfaces e General Relativity, among other topics. 


477 pp. 300 illus. 


$20.00 


The MIT Press 


28 Carleton Street 
Cambridge, MA 02142 
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The registration fee is $35. For 
more information, contact 
Judy Rodenstein or Roger 
Lambert, Vocational Studies 
Center, 964 Educational 
Sciences Building, 1025 West 
Johnson St., Madison, WI 
53706, (608) 263-4367 or (608) 
263-2704, respectively. 


August 15-19 

The Second International 
Computer Engineering Con- 
ference and Exhibition, Shera- 
ton Harbor Island Hotel, San 
Diego, CA. This conference is 
sponsored by the Computer 
Engineering Division of the 
ASME (American Society of 
Mechanical Engineers). More 
than 50 exhibitors will display 
computer-engineering prod- 
ucts, information, and ser- 
vices. The conference will fea- 
ture technical sessions on 
more than 60 topics ranging 
from interactive graphics, per- 
sonal computing by means of 
programmable calculators, 
computer-aided design and 
manufacturing, and robots. 
For complete details, contact 
the ASME, 345 East 47th St., 
New York, NY 10017, (212) 
644-7100. 


August 16-20 

The National Conference on 
Artificial Intelligence, 
Carnegie-Mellon University 
and the University of Pitts- 
burgh, Pittsburgh, РА, 
Among the topics to be ad- 
dressed are expert systems, 
robotics, computational 
vision, programmable auto- 
mation, game playing, and 
knowledge representation. 
Other features include an ex- 
hibition program and a two- 
day tutorial program provid- 
ing a nontechnical look at key 
areas of artificial-intelligence 
research. Complete confer- 
ence details are available from 
the American Association for 
Artificial Intelligence, 445 
Burgess Dr., Menlo Park, CA 
94025, (415) 328-3123. 


August 17-18 

The Uncommon Carrier: Op- 
portunities in Carrier Services, 
Palo Alto, CA. For details, 
contact the Yankee Group, 
POB 43, Harvard Square, 
Cambridge, MA 02138, (617) 
542-0100. 


August 23-24 

Personal Computer Market 
Opportunities and Pitfalls, the 
Anatole, Dallas, TX. The fee 
for this seminar is $495. For 
more information, contact 
Future Computing Inc., 900 
Canyon Creek Square, 
Richardson, TX 75080, (214) 
783-9375. 


August 31-September 3 

Systems Project Management, 
Chicago, IL. The fee for this 
course is $900. Complete 
details will be furnished by the 
Registrar, Arthur Andersen & 
Co., Center for Professional 
Education, 1405 North Fifth 
Ave., St. Charles, IL 60174, 
(800) 323-0815; in Illinois, 
(800) 942-0851. 


September 1982 


September 1-3 

European Conference on Inte- 
grated Interactive Computing 
Systems (ECICS '82), Stresa, 
Italy. Among the topics to be 
covered are software architec- 
ture, user interfaces, system 
software and hardware, 
knowledge support, activities 
management, office informa- 
tion systems, and computer- 
aided design systems. For 
details, contact Maria Simi or 
Pierpaolo Degano, Istituto di 
Scienze dell'Informazione, 
Corso Italia 40, I-56100 Pisa, 


Italy, (50) 40862; Telex, 
500371 CNUCE. 

September 2-3 

Indiana Computer Expo 


(ICE), Indianapolis Conven- 
tion Center, Indianapolis, IN. 
This exposition will feature 
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Reliable Business 
software 


DATASMITH software requires no previous computer 
experience, so it can be used effectively by your present 
office staff. The menu-driven systems feature extensive 
error detection and correction facilities. so they are 
“friendly” to the user. 


e GENERAL LEDGER. Everything you need to keep 
the books. Features easy-to-use data entry and 
error correction, trial balance, fast post, and a vari- 
ety of comprehensive reports. Automatic error 
detection keeps the books in balance. Writes 
checks and makes journal entries in one operation. 

e PAYROLL. A very flexible system that adapts to a 
wide variety of. needs. Features Federal, state, and 
local tax calculations, El credit, and special pay 
and deduction amounts. Prints all necessary 
reports, paychecks, and W-2 forms. 

e DATA MANAGER. A powerful generalized data 
management system that lets you define, enter, up- 
date, sort, select, and print reports from a database 
of your own design. Applicable to almost any job 
where records must be kept, this system can 
replace literally hundreds of programs. 


Put your computer to work with these sophisticated 
systems now. Programs are available for 48K or larger 
two-disk systems in your choice of code for Microsoft 
BASIC-80® under CP/M", ІВМ" Personal Computer 
BASIC, or Micropolis* BASIC. 


DA TASMITH 


Box 8036, Shawnee Mission, KS 66208, (913) 381-9118 


ORDER: 1-800-547-2492 


IN OREGON CALL 


FOR TECHNICAL ASSISTANCE 
(503) 479-4711 or (503) 479-4150 


ATARTAK пе) 8 


800 (16K) $665 
EPSON w/GRAFTRAX 


1.D.S. 
MX-80 $439 560G Printer $999 
MX-80FT $539 


Prism 80w/color $1249 
MX-100 $699 Prism 132 w/color $1549 
RANA DRIVES 


VIC $245 
Controller - 4 Drives - $119 


TRS- 80 
Elite 1 $379 (CALL FOR PRICES) 
| TERMS 


SHIPPING: Add 396 of total transaction for UPS brown (ground) or 596 for UPS blue (air), Parcel Post, 


or any special arrangements. 


PAYMENT: Cashier's checks, certified checks, money orders, and bank wires honored immediately. 

Wire transfer funds to U.S. National Bank of Oregon, South Grants Pass Branch. Credit RCE, account 
number 501-981, Add 396 for Visa and Master Charge. Allow 20 days for personal checks to clear. 
REFUNDS: 10% restocking charge on аі! returns or exchanges. No refunds on opened software. Call first. 
GUARANTEE: All products with full manufacturer's warranty, Sanyo and Apple warranty available. 


Circle 261 on Inquiry card, 


PRINTERS/SOFTWARE 
EXPANSION BOARDS 


PRINTERS 

- $485.00 
or C. ITOH 8510A .... 520.00 
Dot Matrix Printers. Both prin- 
ters have identical specs. 
120 CPS w/Graphics, 
and friction feed. 
C. ITOH 1550 (PRO WRITER II) 
Parallel interface .... $800.00 
Parallel/serial 
combination 1 
120 cps 15" wide carriage. All 
other same as 8510A. 
C. ITOH F10/40 .... 
Daisy wheel 40 cps 
Grappler $140.00 


DIGITAL PLOTTERS/ 
DIGITIZERS 


HOUSTON oe UT 
L 


tractor 


$1,550.00 


PEN EXCHANGE KIT 


DMP-442 6 Pen . $356.00 
DMP-593 8 Pen 

HIPAD DT-11 

HIPAD DT-11A 


STROBE 
Strobe Plot $749.00 


[MDT] MICRO DATA TEK 


A Division of International Antex. Inc. 
2630 California Street. Mountain View, 
California 94040 (415) 941-7914 


APPLE HARDWARE 


MICRO SCI DISK DR 
IRE CT OTELE REPLACEMENT) 


А.40 
CES eter -3.3 4 3.2 
CS 7710A SERIAL INT 
ccs 77100 SERIAL INT 
VIDEX 80 COLUMN 
VIDEX ENHANCER li 
LOWER CX САЗЕ encore 
MICROSOFT OR MPC 


AUTO. CAT 
DT 


D CA 
MOUNTAI IN CLOCK 
MOUNTAIN MUSIC SYSTEM 
MOUNTAIN A/D CONVERTER $2 

MOUNT AIN NT ROEE: 10 CARD 
MOUNTAIN С.Р $1 
KBD 23 KEYPA AD' 
SUP.R T M | (80 COLUMN 
SUP.R.M F. MODULATOR 
JOYSTICK he 

NITOR (SANYO) 


EPSON CABLE & INTE 
EPSON GRAFTRAX $70 
POWERLINE PROTECTOR $39 


We have full repair and service facilities for all electronic repairs with HP, Oynascan, Pioneer, Sanyo and 


Apple trained and certified technicians. For any technical service call them for instant advice or questions 


right on their benches at (503) 479-4150. 


VISA* 


REPAIRS: Out of warranty guarantee: Labor 30 days from date of yourreceipt, 90 days on parts. Call 


for details on quality guaranteed discount repair and reconditioning service. 
We have been repairing electronic equipment for 12 years and love it! 


SPECIAL ON APPLE REPAIRS — ALL PRICES PLUS PARTS 


APPLE II 
APPLE III 


$50 DRIVES 
$100 SILENTYPE 
“A Unique Combination of 
Quality Products, Competitive Prices, and Service” 


$40 PRINTERS 


Circle 356 on inquiry card. 


master charge 


$100 


$50 PERIPHERAL CARDS $45 


IBM PC 


256K RAM Expansion Card 
expandable with 


(ADS-5001) 
64K interval 


w/64K RAM 


Disk Drive-Double sided/ 
double density 2 
Single sided/double 
density 

WordStar 

MailMerge 

Visicalc/256K 

SuperCalc 


MICROPRO SOFTWARE 


CP/M Apple 


$297.00 $225.00 
90.00 75.00 
150.00 120.00 
210.00 177.00 
150.00 120.00 
177.00 117.00 


TERMINAL 
BMC Green 
Terminal $105.00 
APPLE BOARDS 


16K RAM un M 
Versacard 


WordStar 
MailMerge 
SpellStar 
DataStar 
SuperSort | 
CalcStar 


Showroom Hours: 8:30 to 5:30 
Saturday: 10:00 to 3:00 


ATARI HARDWARE 


410 PROGRAM RECORDER 
810 DISK DRIVE 

820 PRINTER 

822 PRINTER 

825 PRINTER 

830MODEM 

850 INTERFACE MODULE 

853 16K MEMORY EXPANSION 
MPC 32K 


SOFTWARE 


VISICALC (ATARI) 
BASIC (ATARI) 


VISITREND/PLOT 

VISIPAC 

DESK TOP PLAN »2 

DESK TOP PLAN #3 
MICROLABDATA FACTORY 
D B MASTER (STONEWARE) 
SUP-R-TEXT Il 

WORDSTAR 

B.P.1, SOFTWARE (each) 
SR S INVENTORY 


SARGONCHESS 
GALAXIAN 

VERE TIN DISKS 
MAXELL DISKS 
THE SOURCE 


MINIMUM ORDER—$100.00 | 
MINIMUM SHIPPING CHARGES—$4.00 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

WRITE FOR CATALOG 


RALSTON-CLEARWATERS 


ELECTRONICS 


530 N.E. ‘E’ Street e Grants Pass, Ore. 97526 
ALL BRAND NAMES ARE REGISTERED TRADE MARKS 
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exhibits of computer software 
and computer-related mate- 
rials and services. Show 
details are available from 
Ernie Kerns & Associates, 
Suite 201, 2555 East 55th 
Place, Indianapolis, IN 46220, 
(317) 259-8111. 


September 5-9 

Euromicro 1982, Haifa, Israel. 
This conference is made up of 
scientific sessions, tutorials, 
panel discussions, industrial 
programs, and exhibits. 
Among the topics to be ad- 
dressed are system architec- 
ture, hardware and software 
tools, network structure, and 
education. Highlighting this 
event is the international 
Euromouse competition for 
maze-solving mobile robots. 
For details, contact Euro- 
micro, 4, Place Félix Eboué, 
75012 Paris, France, (1) 
341-08-46; Telex 211801. 
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LINEAR CIRCUITS 
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September 9-11 

The First Annual Meeting of 
the Microcomputer Users 
Group of the University Sys- 
tem of Georgia (MUG/USG), 
Georgia Southern, States- 
boro, GA. This meeting will 
feature demonstrations, talks, 
tutorials, and panel discus- 
sions on various applications 
of microcomputers in the 
classroom, laboratory, and 
office. Other features include 
vendor demonstrations and 
displays. For further details, 
contact Fred Henneike, 
Georgia State University, 
Atlanta, GA 30303, (404) 
658-3120, or Richard Stracke, 
Augusta College, Augusta, 
GA 30910, (404) 868-3706. 


September 9-12 

The Fifth Personal Computer 
World Show, Barbican 
Centre, London, England. 
This is the largest computer 
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TERMS:FOB CAMBRIDGE. MASS. SEND CHECK SEND $25 FOR OUR CATALOG 
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MINIMUM MAIL OROER $500. 


ST.. CAMBRIDGE. MASS. (2133 


TEL. (617) 547-7053 
TOLL FREE 1-800-343-5230 


FOR ORDERS ONLY 


show held in the United King- 
dom. For complete details, 
contact Personal Computer 
World, 14 Rathbone Place, 
London WIP 1DE, England, 
01-631 1433. 


September 12-15 

Design Engineering Technical 
Conference, Keybridge Mar- 
riott, Washington, DC. For 
information on this confer- 
ence, contact the American 
Society of Mechanical Engi- 
neers, United Engineering 
Center, 345 East 47th St., 
New York, NY 10017, (212) 
644-7740. 


September 13 

Knowledge Engineering in the 
1980s, Chicago, IL. This ex- 
ecutive briefing provides an 
overview of the power and 
potential of artificial intel- 
ligence. It is designed to intro- 
duce executives and senior 
technical personnel to the con- 
cepts of knowledge engineer- 
ing and knowledge systems. 
Topics to be covered will 
assist participants in assessing 
the utility of knowledge 
engineering, pinpointing areas 
of impact, and outlining costs 
and strategies for initiating 
knowledge-engineering proj- 
ects, The fee is $750, which in- 
cludes materials, luncheon, 
and a reception. For further 
information, contact Dina 
Barr, Teknowledge, 151 
University Ave., Palo Alto, 
CA 94301, (415) 327-6600. 


September 13-15 

Advanced Electronic Data 
Processing Auditing Con- 
cepts, Phoenix, AZ. This 
course is designed for experi- 
enced computer auditors. 
Topics to be studied include 
advanced computer systems 
control concepts and methods 
of evaluating controls and 
techniques for testing integrity 
and application controls for 
online systems, database man- 
agement systems, and dis- 
tributed-processing networks. 
This course is presented by 


Coopers & Lybrand. Informa- 
tion is available from Marge 
Umlor, EDP Auditors Foun- 
dation, 373 South Schmale 
Rd., Carol Stream, IL 60187, 
(312) 682-1200. 


September 13-24 

Computer Science at UCLA, 
University of California, Los 
Angeles, CA. Sponsored by 
the Continuing Education in 
Engineering and Mathematics 
(CEEM), this UCLA Extension 
program is designed for 
engineers, managers, and 
other professionals needing a 
concentrated overview of an 
up-to-date, master's level 
computer-science curriculum. 
Participants may enroll in six 
minicourses from a total of 18. 
Each unit is based on a course 
presented by UCLA's Com- 
puter Science Department 
during regular academic ses- 
sions. Each course runs for 
one week, two hours per day, 
for a total of 10 lecture hours. 
Hands-on experience is not 
provided. The fee is $1750 for 
the complete two-week pro- 
gram. Full details may be ob- 
tained from UCLA Extension, 
CEEM Special Programs, 
POB 24901, Los Angeles, CA 
90024, (213) 825-5010. 


September 14-15 

The Future Factory, New 
York, NY. For details, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 


September 14-16 

Mini/Micro Computer Con- 
ference and Exposition, Dis- 
neyland Hotel, Anaheim, CA. 
For complete details, contact 
Electronic Conventions Inc., 
Suite 410, 999 North Sepul- 
veda Blvd., El Segundo, CA 
90245, (213) 772-2965. 


September 14-16 

Wescon/82 High-Technology 
Electronics Exhibition and 
Convention, Anaheim Con- 
vention Center, Anaheim, 
CA. Among the topics to be 


Circle 165 on Inquiry card. 


rl м Iding Blocks 


for Microcomputer 
Systems, Dedicated 
Controllers and 
Test Equipment 


Circle 88 on Inquiry card. 


APPLE PROGRAMS 
$4 EACH! 


Now You Can ‘Test Drive’ Apple Software 
In The Comfort Of Your Home 
When you join CompuFun, the Software Exchange Club, you 
get more (ог your software dollar. Much more! As an example, 
{ог only $4 per program plus shipping, you can rent your 
favorile program from our large catalog. Over 100 selections 
from the major manufacturers. Software for the whole family— 
from games to education to business. Keep the program 
as long as you like. Evaluate it at your leisure— before you 
decide to buy. But that’s not all! 
Save On Every Software Purchase 
И you decide to keep the program. you save in two ways — you 
pay only the low discounted member's price (al least 20% off 
retail) plus your $4 rental fee is reimbursed. You can't beat 
that! If you decide not to buy— for any reason — simply return 
the program. You are never obligated to buy or rent. You can't 
lose! No gimmicks. No tricks. Just a very fair deal 
CompuFun-— The Smart Way to Buy 
As a club member, you spend your money wisely. No more 
searching through magazines and relying on the opinion of 
others. No more disappointments. А! CompuFun, you are the 
judge. You know exactly what you are getting- before you buy. 
Act Now For Charter Membership Savings 
Now —ior a limited time only— memberships are available at 
low charter member rates. 50 don't delay. Mail the coupon 
below and receive your free catalog and membership kit. No 
cost— no obligation. Send today and see how easy it is to take 
the risk out of buying software. SATISFACTION GUARANTEED. 


Apple 5 the trademark ot Apple Computer Со Inc 
-= — —————— — ~ MAIL TODAY -———————————-—-—— 


CompuFun, Dept. B-1 
5753G E. SantaAna Canyon Rd. 
Anaheim Hills, Cal. 92807 


p 


S-100 
64K 
STATIC 
RAM 


ECTS 64K STATIC RAM is alow power fully static 64K x 

8 bit S-100 Bus Memory Board. 2716 EPROM's can be 
intermixed with the RAM's. 

$479.00 


Specializing in Quality Microcomputer Hardware 


™ Industrial e Educational e Small Business e Personal Yes! Without cost or obligation, please rush me my free catalog and charter 
Card Cages, Power Supplies, Mainframes, CPU's, ee a 
Memory, 1/0, OEM Variations Jame 
' Addres 
ELECTRONIC CONTROL TECHNOLOGY, INC. Пя =: 


763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 
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400w/16K #35000 
800w/16K 369900 


ATARI 800™ 
COMPUTER SYSTEM 

" *800 Computer w/48K 
i $825.00 


ATARI PERIPHERALS: 


AY5 1013A —> $2.95 
8202 — $29.95 
6522 — $5.25 
271645V)—> $4.50 
2732 — $8.95 


1971 50 STATE COLLEGE 
ANAHEIM, CALIF 92508 
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Pac-Man—-#36.95 


Diskette Storage BOX 
s HARD PLASTICé 
‘1982’ 


51/4 inch- $ 2.95ea. IC MASTER 12in. 15MHz./GREEN Phos. 


{ X 2 Vols. 59500 . 
êna $4 75ea 3 РТИ CNIS COLOR i) 


Bare Bones APPLE II 13in./COLOR! | 


Woke 


Printer 825°- 65000 - 
Disk Dr"810- 48500 ° 
Record -410- 8200 
Joystickipr.) 


$9 Та 5519 FREIGHT 
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MONITORS 
ZENITH * ZVM-121 
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$113.00 
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SS/SD %22.00 $25.00 
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; Relerenee Man! 
1800 
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Send today for our NEW full-color 
56-page catalog with continuous 
checks, statements, invoices, stationery, 
envelopes, supplies and accessories. 
We will also send our FORMS 
SELECTOR GUIDE, to help you find the 
right forms for your software. 


e Quality products 
at low prices 


Available in small quantities 
Fast Service 
Money-Back Guarantee 


Convenient TOLL-FREE 
ordering 


Fast Service by mail or. . .PHONE TOLL FREE 


1+ 800-225-9550 
Mass. residents 1 + 800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 


HEE mE пша ишш шшш а Шы иа шш 
Please rush anew computer forms catalog to: - 
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> 
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Hardware and Software being used. 


= mputer Form 
78 Hollis Street, Groton, Massachusetts 01471 
A division of New England Business Service, Inc. 
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Event Queue 


covered are analog and digital 
signal processing, office auto- 
mation, and semiconductor 
technology. For more details, 
contact Electronic Conven- 
tions Inc., Suite 410, 999 
North Sepulveda Blvd., El 
Segundo, CA 90245, (213) 
772-2965. 


Septentber 20-24 

COMPCON Fall ‘82, Capital 
Hilton Hotel, Washington, 
DC. This conference will 
focus on the principles behind 
work-station technology, in- 
cluding local area networks, 
operating systems, and new 
concepts in user interfaces. 
Topics of interest include 
reliability and availability 
techniques, network-wide 
databases, distributed archi- 
tectures, network user en- 
vironments, and standards. 
For information, contact 
COMPCON Fall '82, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 


September 20-24 

Auditing in the Contem- 
porary Computer Environ- 
ment, Oklahoma City, OK. 
This course is designed for in- 
ternal auditors and financial 
and data-processing profes- 
sionals. А comprehensive 
audit approach for computer- 
based systems will be 
presented. Topics on the agen- 
da include how to evaluate 
controls, how to prepare an 
audit report, and how to 
design a program of tests us- 
ing questionnaires, checklists, 
software tools, and flow- 
charts. Contact Marge Umlor, 
EDP  Auditors Foundation, 
373 South Schmale Rd., Carol 
Stream, IL 60187. 


September 21-22 

Word Processing/Information 
Systems Expo, Sheraton 
Washington Hotel, Washing- 
ton, DC. This conference and 
exposition will address the 
trends and advances in the 
word-processing industry. 
Among the topics to be 


covered are word processing 
and office integration, pro- 
ductivity measurement, and 
levels of managing an organi- 
zation. Further details are 
available from National Trade 
Productions Inc., Suite 206, 
9418 Annapolis Rd., Lanham, 
MD 20706, (301) 459-8383. 


September 21-23 
Software/Expo-National, Ex- 
pocenter, Chicago, IL. This 
show is sponsored by Infosys- 
tems magazine. For complete 
details, contact Software/ 
Expo, Suite 400, 222 West 
Adams St., Chicago, IL 
60606, (312) 263-3131. 


September 23-25 

The First International Con- 
ference and Exhibition on 
Medical Computer Science 
(Medcomp '82), Hilton Hotel 
and the University of Pennsyl- 
vania, Philadelphia, PA. This 
conference is sponsored by the 
IEEE (Institute of Electrical 
and Electronics Engineers) 
Computer Society's Technical 
Committee on Computational 
Medicine. It is a transdisci- 
plinary forum for engineers, 
medical professionals, and 
biomedical and computer 
scientists. Papers and exhibits 
will focus on topics such as 
the history and evolution of 
computers in medicine, artifi- 
cial intelligence, software and 
systems evaluation, and signal 
and image processing. For ad- 
ditional information, contact 
the IEEE Computer Society, 
POB 639, Silver Spring, MD 
20901, (301) 589-3386. 


September 28-29 

The Future Factory, Sunny- 
vale, CA. For details, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 


September 28-October I 

Computer Trade Forum, Na- 
tional Exhibition Centre, 
Birmingham, England. This 


Circle 153 on inquiry card. 


The SA2 is a robot developed for the educational market, and has 
been designed to meet a requirement for a robot which will emulate, 
in behaviour and physical attributes, larger industrial robots. 


The arm can access 360° with a reach of 18 inches and a maximum 
lift of (Б. 


The Syntheasy 


A lowcost speech unit complete with 
Votrax speech output chip, unlimited 
vocabulary, power supply, speaker 
and case, all for only - 


$120 


For further information contact: 


INTELLIGENT ARTEFACTS LTD. 


19205 Parthenia St., Suite H 
Northridge, CA 91324 Tel (213) 993-4803 


Circle 97 on inquiry card. 


ANNOUNCING 
THE C86'" C COMPILER 

"THE COMPILER THAT SPEAKS 
THE LANGUAGE OF THE FUTURE! 


Kemighan and Ritchie’s book, The C Programming Language, is 
the key source for C. Just as fundamental is the C86™m C 
Compiler. 

The C86 m C Compiler Is especially designed for the IBM® 
Personal, IBM? Display Writer, CP/M-86? and MS-DOS® 


For further information on the C programming language 
and the C8614 C Compller, please contact: 


trademark of Camputer Innovations, Inc., СРМ. 86 is a [2 


C86 Is 
А tredemark of Digital Research; HME d MS- DOS are tegisiereó 
| itadematks of International Business Machines. Inc. 


Computer innovations, Inc. 
75 Pine Street 

Lincroft, New Jersey 07738 | 
Telephone: (201) 530-0935 A 


LEASE YOUR FLEET 
FROM THE COMPANY 
THAT MANAGES 


THE LARGESI FLEET 
IN THE WORLD. 


When you lease from Hertz you get something no other leasing company can offer you: 


Hertz experience. 


We can lease you any make, any model and any number of cars. And no matter what your 


leasing needs are you'll find Hertz has a plan to meet them. 
So call 1-800-847-4068 or write to Kevin McDonald, Hertz 

Car Leasing, 3 Entin Road, Parsippany, New Jersey 07054. ' = 
And get the same company that manages the #1 fleet in the ڪڪ‎ 


world helping you manage yours. 


| Hertz, , Car 


ords and other tine cars. 


st UNS 


Circle 192 on Inquiry card. 
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Stackworks Forth Means... 


Fast Development 


Stackworks Forth is more than a language- 
it is a complete approach to 280 software 
development. A full, extendable interpreter- 
compiler producing compact code, optionally 
ROMable to under 2K, Stackworks Forth is as 
fast as compiled Fortran, as easy to use 

as interactive Basic. 


Completely I/O compatible with CP/M, 
Stackworks Forth is a simple, self-contained, 
stack oriented system allowing high level 
development and instantaneous debugging and 
modification of complete end user oriented 
programs. Stackworks Forth is fast and its 
threaded list structure offers production code ` 
approaching and in many cases exceeding the 
compactness of equivalent assembly code. 


Stackworks Forth is ideally suited for rapid 
software design with immediate testing 
capability, for applications in robotics, 
hardware development, process control, any 
field with a need for Stackworks power. 


Stackworks Forth Means Power 


Stackworks Forth means compact production 
code, high speed, high level coding, fast on- 
the-spot debugging, in-line assembly code 
capability, simplicity of structure, and more... 


Forty-Five Dollars provides the user with a 
complete, fully documented system for 280 CP/M 
software development (includes 16 bit, 32 bit, 
and 13 digit BCD math routines). 


Option B adds the Stackworks Forth assembler 
and debugger to the base package and includes 
tutorial for a total of $80. 


Option C includes the above with ROM option 
and source code for creating modules in as 
little as 2K bytes and allows unlimited in- 
house use of Stackworks Forth for $400. 
Commercial users are invited to inquire about 
additional Stackworks Forth licenses. 


Option D provides Option B software and the 
Xedex Baby Blue add-in board for the IBM 
Personal Computer for a total of $600. 


MasterCard, Visa, or American Express call 
800/457-4544 or write The Stackworks, 1414 E 
University, Box 1596, Bloomington, IN 47402, 


Stackworks Forth for both CP/M-86 and DOS on 
the IBM Personal Computer .. . in development. 
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trade show will bring together 
vendors, original equipment 
manufacturers, dealers, distri- 
butors, retailers, service com- 


panies, and independent sales 


organizations. For complete 
details, contact Clapp & 
Poliak Inc., 245 Park Ave., 
New York, NY 10167, (212) 
661-8410. In England, contact 
Clapp & Poliak Europe Ltd., 
232 Acton Lane, London W4 
SDL, 01-747-3131. 


October 1982 


October 1-2 

The Third Annual Fall Con- 
ference on Classroom Appli- 
cations of Computers, San 
Jose, CA, This conference is 
sponsored by Computer- 
Using Educators, a nonprofit 
corporation. Topics will cover 
all areas of curricula from pre- 
school through post-sec- 
ondary school Workshops, 
field trips, school visits, corn- 
mercial exhibits, and a ban- 
quet dinner with a keynote 
speaker will be featured. Par- 
ticipation in all events is by 
preregistration only. Confer- 
ence information is available 
by writing to Don McKell, 
Computer-Using Educators, 
POB 18547, San Jose, CA 
95158. 


October 1-7 

Electronics 82, Bella Center, 
Copenhagen, Denmark. This 
will be the largest electronics 
fair in Scandinavia this year. 
It will feature demonstrations, 
conferences, talks, seminars, 
and commercial exhibits rang- 
ing from automation equip- 
ment to technical magazines. 
Approximately 250 exhibi- 
tors, representing almost 1000 
firms, are expected. For par- 
ticulars, contact Bella Center 
A/S, Center Blvd., DK-2300 
Copenhagen S, Denmark, (01) 
5] 88 11; Telex: 31188 bella 
dk. 


October 4 

Knowledge Engineering in the 
1980s, Boston, MA. For 
details, see September 13. 


October 4-8 

Auditing in the Contem- 
porary Computer Environ- 
ment, Hartford, CT. For 
details, see September 20-24. 


October 5-7 

The Third Annual Southwest 
Semiconductor Exposition, 
Civic Plaza Convention 
Center, Phoenix, AZ. "Auto- 
mation/Automania?7" is the 
theme for this year's technical 
conference. Suppliers of 
equipment and materials dedi- 
cated to the semiconductor, 
printed-circuit board, and 
hybrid industries will attend. 
Among the issues to be ex- 
plored are the latest trends in 
general wafer processing and 
printed-circuit board manu- 
facturing, hybrids, automa- 
tion, robotics, and automatic 
testing. Highlighting this con- 
ference will be a preventative- 
maintenance training forum. 
Contact Cartlidge & Associ- 
ates Inc., Suite 1014, 491 
Macara Ave., Sunnyvale, CA 
94086, (408) 245-6870. 


October 7-8 

Workshop on Automotive 
Applications of Microproces- 
sors, Hyatt Regency Hotel, 
Dearborn, MI. This workshop 
is a forum on applications of 
microprocessors to auto- 
mobiles, trucks, vans, allied 
automotive products, plants, 
and processors. Topics of in- 
terest include engine control, 
engine and vehicle diagnos- 
tics, instrumentation and dis- 
play, safety systems, drive 
train control, plant process 
and quality control, and test 
equipment. For further de- 
tails, contact S. Murtuza, De- 
partment of Electrical Engi- 
neering, University of 
Michigan, 4901 Evergreen 


Rd., Dearborn, MI 48128, 
(313) 593-5028 or (313) 
593-5420. 


October 8-11 

Electronica, Hynes Audito- 
rium, Boston, MA. This show 
will feature a wide variety of 
personal electronics equip- 
ment, including computers, 
electronic games, ham radios, 
and projection TV. For more 
information, contact North- 
east Expositions, 824 Boylston 
St., Chestnut Hill, MA 02167, 
(617) 739-2000. 


October 10-14 

Association of Records Man- 
agers and Administrators 
(ARMA) Annual Conference 
and Exposition, Atlanta, GA. 
This is АКМА» twenty- 
seventh annual meeting. 
Word processing, data com- 
munication, and other aspects 
of information storage and 
retrieval will be examined. 
Additional information can be 
obtained from National Trade 
Productions Inc., 9418 Anna- 
polis Rd., Lanham, MD 
20706, (301) 459-8383. 


October 10-14 

Issue ‘82, Monteleone Hotel, 
New Orleans, LA. This is the 
sixth annual conference of 
Issue, an independent nonpro- 
fit organization of SPSS Inc. 
software users and соог- 
dinators. Papers will address 
such topics as data analysis, 
research training, computer 
graphics, and training materi- 
als and documentation. Con- 
tact the Executive Coor- 
dinator of Issue Inc., POB 
11385, Chicago, IL 60611, 
(312) 329-2400. 


October 11-12 

Personal Computer Peripher- 
als Market Analysis, The 
Anatole, Dallas, TX. The fee 
for this seminar is $495, Fur- 
ther details are available from 
Future Computing Inc., 900 
Canyon Creek Square, Ric- 
hardson, TX 75080, (214) 
783-9375. 


October 11-14 

The Ninth International Man- 
agement Exposition and Con- 
ference, Info 82, New York 
Coliseum, New York, NY. 
Full particulars may be re- 
quested from Clapp & Poliak 
Inc., 245 Park Ave., New 
York, NY 10167, (800) 
223-1956; in New York, (212) 
661-8410, 


October 12-13 

The Future: Home, New 
York, NY. For details, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 


October 13-15 

Advanced Electronic Data 
Processing Auditing Con- 
cepts, Los Angeles, CA. For 
details, see September 13-15. 


October 15-17 

The Second Annual Sym- 
posium on Small Computers 
in the Arts, Philadelphia, PA. 
Papers, tutorials, workshops, 
a gallery display of computer- 
generated prints and plots, 
films and video tapes, and 
computer-generated music 
performances are parts of this 
event. Topics of interest in- 
clude computer graphics and 
animation, computer-auto- 
mated sculpture, choreo- 
graphy, designs, and com- 
puter-generated music. The 
Annual Philadelphia Com- 
puter Music Concert is the 
featured attraction of this 
symposium. Address inquiries 
to the Symposium on Small 
Computers in the Arts, POB 
1954, Philadelphia, PA 19105. 


October 17-21 

The Thirty-first Annual Data 
Processing Management As- 
sociation (DPMA) Interna- 
tional Conference and Exposi- 
tion, Chicago Marriott Hotel, 
Chicago, IL. This will be the 
largest show in the DPMA's 
history. More than 85 com- 
panies will exhibit office 
automation technologies and 
data- and word-processing 


equipment. A full conference 
program is planned. Contact 
National Trade Productions 
Inc, 9418 Annapolis Rd., 


Lanham, MD 20706, (301) 
459-8383. 
October 18-22 
Auditing in the Contem- 


porary Computer Environ- 
ment, Tulsa, OK. For details, 
see September 20-24. 


October 18-22 

Maintainability and  Avail- 
ability Engineering of Equip- 
ment and Systems, University 
of California, Los Angeles, 
CA. This short course is for 
upper-level and product man- 
agers, designers, salespeople, 
field-service personnel, and 
for those involved in the man- 
agement, conception, design, 
operation, and maintenance 
of equipment. Topics to be 


covered include distribution 
of times-to-repair components 
and times-to-restore equip- 
ment, the equipment mean- 
time-to-restore, and optimum 
preventive maintenance 
schedules for minimum total 
corrective and preventive 
maintenance cost, The fee is 
$825, which includes notes. A 
complete course outline is 
available from Continuing 
Education in Engineering and 
Mathematics, UCLA  Exten- 


sion, POB 24901, Los 
Angeles, CA 90024, (213) 
825-4100. 


October 19-20 

The Future: Home, Palo Alto, 
CA. For information, contact 
the Yankee Group, POB 43, 
Harvard Square, Cambridge, 
MA 02138, (617) 542-0100. 


MULTI-PROGRAMMER 


| Features: 
e Dedicated keys and large 


SYSTEM-10 


display vocabulary for ease of use. 

e |O - 6 baud rates, 13 formats including 
Intellec, Textronix and Motorola. 

e EPROMS, E PROMS and bipolars. 


$1,295 


PROGRAMS 


e Gang option - programs eight at once. 


e Remote control option. 


FUNCTIONS: 


DISPLAY DEVICE DATA LOAD DATA 
COMPARE FIELDS 

-FILL MEMORY FIELD 1/0 HOST PROMPT 
BLOCK MOVE 


EDIT RAM DATA 
DEVICE PROGRAM 
TYPE SELECTION 


OVER 250 
DEVICE TYPES 


CRC - DEVICE/RAM 
CRC- НАМ 


DIAGNOSTICS 
and more 


8 Y ЄК COMPUTER SYSTEMS CORP 


10 0 East Linton Blvd. . Dalray Basch, Fla. 33444 (305) 272-2051 | 


Circle 66 on inquiry card. 
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October 21-24 

EdCOM '82—The National 
Computer Conference and Ex- 
po for Educators, Los Angeles 
Convention Center, Los 
Angeles, CA. More than 200 
seminars, workshaps, demon- 
strations, and exhibits are 
planned. In-depth tutorials 
and hands-on sessions will be 
held. Topics of interest in- 
clude computer-aided instruc- 
tion, administrative uses of 
microcomputers, classroom 
management, programming, 
research applications, com- 
puter literacy, and authoring 
languages. Information is 
available from Jayne LaFoun- 
tain, EdCOM '82, 2629 North 
Scottsdale Rd., Scottsdale, 
AZ 85257, (800) 528-2355. 


October 24-26 
Texas Association for Educa- 
tional Data Systems (TAEDS) 


ж Element life 7700 hours 
x Intensity: 12Ws "cm? at 1 
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EPROM ERASER 


x Erases over 15 EPROMS - 15 minutes erase time 


ж Erases all UV EPROMS (2716, 2732, 2516, 2532, etc.) 


STAND ALONE RS-232 
INTELLIGENT PROGRAMMER $489.00 


PROGRAMS: 2508, 2516, 2532, 2716, 2732, 2732A, 2758, 8748, 8749 
ж STAND ALONE, CRT, OR COMPUTER CONTROL 


PHONE ORDERS (305) 776-5870 
TWX: 510-955-9496 • WE ACCEPT VISA, MC, CHECKS, C.O.D., MONEY ORDER 


LOGICAL DEVICES INC. 


781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE. FL 33311 
ADD: $4.00 SHIPPING $2.00 C.O.D. CHARGES 


Eighteenth Annual Conven- 
tion, Villa Capri Hotel, 
Austin, TX. The conference 
theme is "Computer Literacy 
for Education, Industry, and 
the Community." Contact Dr. 
Terry Bishop, Austin ISD, 
6100 Guadalupe St., Austin, 
TX 78752. 


October 25-27 

Advanced Electronic Data 
Processing Auditing Con- 
cepts, Tulsa, OK. See Septem- 
ber 13-15 for details. 


October 25-27 

The 1982 ACM (Association 
for Computing Machinery) 
Annual Conference, ACM 
‘82, Dallas Hilton Hotel, 


Dallas, TX. Among the topics 
to be addressed are program- 
ming languages, artificial in- 
telligence, office automation, 
graphics, 


networks, com- 


$49.95 


ж HOBBY MOOEL 


INDUSTRIAL 


MODEL 
QUV-T8/2N 


$68.95 


WITH TIMER & 


SAFETY SWITCH 
QUV-T8/2T 


$97.50 
ABOVE 220VAC 
90HZ 


QUV-T8/2TE 
$109.50 


PRICE INCLUDES ALL 
PERSONALITY MODULES 


x UPLOAD/DOWNLOAD IN MOTOROLA OR INTEL HEX FDRMAT ж GANG 2764 pERSONAUTY 
4 MICROPROCESSOR BASED w 4 K INTERNAL RAM * g 
x 90 DAY PARTS & LABOR WARRANTY ON ALL PROOUCTS LE: 


Circle 233 on inquiry card. 


puters and the handicapped, 
and operating, database, and 
distributed systems. General 
conference information is 
available from William Burns, 
ACM ‘82 Chairman, E-Sys- 
tems Inc., POB 226118, 
Dallas, TX 75266, (214) 
272-0515, ext. 3916. 


October 26-28 

The First IEEE Computer 
Society International Sym- 
posium on Medical Imaging 
and Image Interpretation, 
ISMII '82, International Con- 
gress Center, Berlin, West 
Germany. This symposium is 
sponsored by the IEEE (In- 
stitute of Electrical and Elec- 
tronics Engineers) Computer 
Society's Technical Commit- 
tee on Computational Medi- 
cine. It will provide a transdis- 
ciplinary forum for biomedi- 
cal and computer scientists, 
engineers, medical physicists, 
and physicians from univer- 
sities, medical centers, in- 
dustry, and government. 
Papers and panel discussions 
wil examine a variety of 
topics including microscope 
imaging, medical computer 
graphics, medical device 
regulation, computer-aided 
diagnosis, and image analysis 
systems. Equipment will be 
displayed. A thorough de- 
scription of ISMII ‘82 is avail- 
able from the IEEE Computer 


Society, РОВ 639, Silver 
Spring, MD 20901, (301) 
589-3386. 


October 26-31 
The Fourth International Of- 
fice Trade Fair, Orgatechnik 


‘82, Cologne, West Germany. 
More than 1300 companies 
from 25 countries will exhibit 
the complete spectrum of of- 
fice and information system 
products. Among the concur- 
rent events planned are the 
KTV — Congress for Text Pro- 
cessing, Dafta ‘82 — Data Pro- 
tection Conference, and Tele- 
com '82 Germany — Congress 
for Telecommunications in 
Business and Industry. For 
further information, contact 
Messe- und  Ausstellungs- 
Ges.m.b.H Kóln, Box 21 07 
60, D-5000 Cologne 21, West 
Germany; Telex: 8 873 426 a 
mua d. 


October 30-November 2 

The Sixth Annual Symposium 
on Computer Applications in 
Medical Care (SCAMC), 
Sheraton Washington Hotel, 
Washington, DC. Topics to 
be addressed include medical 
informatics, health-care ad- 
ministration, information sys- 
tems in health care, and ar- 
tificial intelligence in 
medicine. Panel discussions, 
workshops, applications and 
methods demonstrations, and 
commercial exhibits are on the 
agenda. Highlighting this 
show will be the final round of 
the student paper competi- 
tion. Information is available 


from Bruce |. Blum, SCAMC 


— Office of Continuing 
Medical Education, George 
Washington University 


Medical Center, 2300 K St. 
NW, Washington, DC 20037, 
(202) 676-4285.8 


In order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 


publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given | 
event may appear as many as three times in this section if it is sent 
to u$ far enough in advance. 
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Using the LOOKUP Function 
in Visicalc 


Robert E. Ramsdell, C.P. A. 
Pansophics Ltd. ' 
Whistlestop Mall 
POB 59 
Rockport, MA 01966 


According to feedback I get from users, the most dif- 
ficult operation to understand in the Visicalc software 
package is the @LOOKUPFP function. In this article, I'll ex- 
plain that function using as an example calculation of the 
1980 federal income tax form 1040 for a joint return (see 
table 1). 

The LOOKUP function in Visicalc is designed to take a 
value and compare it to a table of increasing values. This 
operation can be performed either across a row or down 
a column. When the program finds an amount greater 
than the value being tested, the LOOKUP function dis- 
plays the entry immediately to the right (in column order) 
or immediately below (in row order) the value that ap- 
pears just before the amount greater than the value being 
tested. In our example, the initial value is the taxable in- 
come and the range of values is defined by the income- 
level break-points in the tax-rate schedule. 

In BASIC, the @LOOKUP function would be rep- 


resented by the following formula: 
IF (value) < = (number in range) THEN (result) 


In Visicalc the result can be a fixed value or a calculated 
amount based on certain other information. 

Let's see how the LOOKUP table is created (see table 
2). First a title for the model is placed in columns A to D, 
row 1, Next a value of 0 is placed in column A, row 2 and 


About the Author 
Robert E. Ramsdell, C.P.A., is a microcomputer consultant who lives 
and works in Rockport, Massachusetts. 


a title is placed in columns B and C, row 2. The value at 
A2 will become the amount that is looked up in the table. 
Columns A, B, C, and D in row 3 all contain О values. 


SCHEDULE Y—Married Taxpayers and Qualifying Widows and 
Widowers 


Married Filing Joint Returns and 


Married Filing Separate Returns 
Qualifying Widows and Widowers 


Use this schedule if you checked 
Filing Status Box 2 or 5 оп Form 
1040— 


Use this schedule if you checked 
Filing Status Box 3 on Form 1040— 


If the amount on Enter on Sched- If the amount on Enter on Sched- 


Schedule TC, ule TC, Part Schedule TC, ule TC, Part 
Part |, line 3, is: 1, line 4: Part І, line 3, is: f, line 4: 
Not over $3,400........ — 0 Not over $1,700........ —0— 
of the of the 

But not amount But not amount 

Over— over— over— ver— over— over— . 
; 

$3400 $5,500 14% $340 1,700 — $2,750 14% $1700 
$5,500 — $7,600 $294+16% $5,500 12.750 — $3,800  $147.0041694 $2,750 
$7.600 $11,900 $630+18% $7,600 3,800 — $5,950 $315.00+18% $3,800 
$11,900 $16,000 $1,4044+22% $11,900 $5,950 — $8,000 $702.00+21% $5,950 
$16,000 $20,200 $2.265+24% $16,000 38,000 $10,100 $1,132.504+24% 18,000 
$20,200 $24,600  $3,273428% $20,200 10.100 $12.300 $1,636.50+28% $10,100 
$24,600 $29,900 $4,505+32% — $24,600 312,300 $14,950 $2,252.50432% $12,300 ' 
$29,900 — $35,200 $6,201+37% — $29,900 14,950 $17,600 $3,100.50+37% $14,950 
$35,200 $45,800  $8,16244396 $35,200 


$17,600 $22,900 $4,0B81.00443% $17,600 


$45,800 — $60,000 = $12,720+49% $45,800 122900 $30,000 $6,360.00+49% $22,900 


$60,000 — $85,600 $19,678+54% $60,000 $30,000 $42,800 $9,839.00+54% $30,000 


$85,600 — $109,400 $33,502+59% $42,800 $54,700 $16,751.00+59% $42,800 
$109,400 $162,400 $47,544«64'4 $109,400 354.700 $81,200 $23,772.00+64% $54,700 


$162,400 $215,400 $81,464+68% $162,400 81,200 $107,700 $40,732.00468% $81,200 
$215,400  ........... ame $217,5044+70% $215,400 07,700 .............. $58,752.00470% $107,700 


Table 1: Schedule Y from the 1980 federal income tax form 
1040. 
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WANTED: 


5 О SYSTEMS 
USERS 


REWARD: 


“On Time Delivery” 
“Professional Treatment 
“Full Support" 

“$$$ Competative $$$” 


BOARD LEVEL PRODUCTS 


SBC 200 9308 
EXPANDORAM II 9417 
EXPANDORAM III 9799 
VERSA FLOPPY |! 9355 
VDB 8024 $465 
MPC - 4 9495 


SYSTEMS: READY 
FOR DELIVERY! 


WS-800 
SD-200 
SD-610 
SD-700 


М5-200 
М5-610 


SONICS MICRO SYSTEMS 


1500 N.W. 62nd ST. #508 
FT. LAUDERDALE, FLA. 33309 


1-800-327-5567 
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System Notes 


A B 


1980 JOINT TAX LOOKUP 

0 TAXABLE INCOME 
0 0 0 
0 . 3400 
294 А 5500 
630 . 7600 
1404 Д 11900 
2265 . 16000 
5215 . 20200 
4505 . 24600 
6201 . 29900 
8162 . 55200 
12720 А 45800 
19678 . 60000 
33502 А 85600 
47544 А 109400 
81464 А 162400 
117504 . 215400 
] E12 
TOTAL TAX 


Table 2: LOOKUP table using column format. 


oon AU UN) ف‎ 


1 
2 
5 
4 
5 
6 
7 
8 
9 
1 
1 


Column A will now have the cumulative tax amounts 
typed in; column B, the tax percentages; and column C, 
the income-level break-points (see table 1). One addition- 
al amount (at location C19) must be entered, representing 
the highest possible taxable income. I have arbitrarily 
chosen 1E12 for this amount, because the majority of my 
clients don't have taxable income exceeding a trillion 
dollars. 

Now the actual tax calculations can be entered into col- 
umn D. At location D4 the following formula could be 
typed: 


T B4«(AZ— CA) - A4 


This formula states: take the taxable income (А2) and 
subtract the income-level break-point (C4), multiply it by 
the tax rate (B4) and add the cumulative tax amount 
(A4). This formula may now be replicated with the 
following commands: 


/R (return), D5 . D18 (return), RNRR 


Finally, the @LOOKUP function is inserted at location 
D20 with the following formula: 


@LOOKUP (A2, C3 . C19) 


This formula states: take the taxable income (A2) and 
compare it to the values shown in the table (C3 to C19). 
When a value greater than А2 is found, back up one 
amount and print the result found in the column im- 
mediately to the right. 

An important point to remember concerning a Visicalc 
idiosyncrasy is that determinant (or forward) references 
require recalculation, and to avoid this requires an 
awareness of Visicalc's calculation methods. The value to 
be looked up (in this case the taxable income) must ap- 
pear before the LOOKUP table, and the @LOOKUP 


A B C 
1 1980 JOINT TAX TABLE 
2 0 TAXABLE INCOME 
5 0 0 
4 0 .14 
5 0 5400 
6 0 -476 
7 0.00 TOTAL TAX 
J K L M 
6201 8162 12720 19678 
‚57 «43 «49 “24 
29900 35200 45800 60000 
-4862 ~6974 I. 12722 


33502 
‚29 
85600 
-17002 


47544 
‚64 
109400 
-22472 


81464 
‚68 
162400 
-28968 


117504 
.7 
215400 
-33276 


H і 
3273 4505 
28 ‚352 
20200 24600 
~2383 -3367 
R 
1 
2 
3 
4 
1E12 5 
6 
7 


Table 3: LOOKUP table using row format. 


function after the table has been seen in the calculation 
order. Remember that column calculations begin at loca- A B С D 
tion А1 and proceed downward to location n, then back 


: | 1 1980 JOINT TAX LOOKUP 1 
to B1 and down to n, etc. Row calculations begin at Al 2 26000 TAXABLE INCOME 2 
and proceed across to n, then back to A2 and across to n, Р ; | | any T E : 
etc. (see table 3). 5 294 ‚16 5500 3574 5 
Now let's take a look at table 4 to see how the calcula- z Ber . l Edo. e : 
tion works. À taxable income of $26,000 has been entered 8 2265 24 16000 4665 В 
at location А2. The @LOOKUP function at D20 takes 3 3 : i. ee 20200 4897 9 
i А 0 Я 24600 4953 10 
this value and compares it to the table from C3 to C19. 11 6201 "37 29900 4758 11 
The first number greater than 26,000 in the table is 12 8162 43 35200 4206 12 
29,900, so the function drops back one value (to 24,600) E Lu s Ve E 
and prints the calculation shown immediately to the right 15 33502 59 85600 -1662 15 
of that value, 4953. Table 5 shows how to accomplish 16 47544 64 109400 -5832 16 
ese same calculations using row lookups instead of col- 18 117504 7 215400  -1:076 18 
umns. 19 1Ё12 19 
20 TOTAL TAX 4953.00 20 


The @LOOKUP function has many more uses, and 
when used with the @MIN and @MAX functions it can 
be used to solve most problems involving conditional re- 
lationships. m 


Table 4: LOOKUP table for a couple with $26,000 in total 
income. 


A B 


1980 JOINT TAX TABLE 
26000 TAXABLE INCOME 
0 0 3273 4505 
0 „14 Е : ; : .28 ‚32 
0 3400 20200 24600 
0 3164 4897 4953 
4953.00 TOTAL TAX 


6201 8162 
.37 .43 
29900 35200 
4758 4206 


12720 19678 

.49 ‚54 
45800 60000 
5018 1318 


55502 

„59 
85600 
-1662 


Table 5: LOOKUP table as in table 4 but in row format. 


47544 
‚64 
109400 
-5832 


117504 
. 7 
215400 
-15076 


1 
2 
3 
4 
5 
6 
7 
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BYTELINES 
News and Speculation about Personal Computers 
Conducted by Sol Libes 


RR andom Rumors: Com- 
modore International is said 
to have working prototypes 
of its new family of 16/32 
microprocessors. The devices 
are expected to be upwardly 
compatible with the 6500 
series microprocessors, and 
the company may begin ship- 
ping samples before year- 
end. However, expect to see 
an Intel 8088 or 8086 in the 
new 16-bit personal com- 
puter Commodore is ex- 
pected to introduce soon. ... 
You can expect Sears to ex- 
pand the number of its Busi- 
ness Systems Centers to over 
200 within the next few years. 
...IlBM is rumored to be 
working on several new 
microcomputer projects; a 
second-generation personal 
computer, a portable per- 
sonal computer, a low-cost 


consumer personal com- 
puter, and a professional 
work station. . . . Microsoft is 


expected to release version 
2.0 of its MS-DOS (used on 
the IBM Personal Computer) 
this fall. Expect it to contain 
features such as multiple 
screen windows, string sys- 
tem commands, and stress 
networking. .., Portia Isaac- 
son predicts that we will soon 
see robotstores in addition to 
our current computer stores 
and software stores. She also 
predicts that software stores 
will follow a growth curve 
similar to that of computer 
stores, sharing a $1.5 billion 
market by 1989.... Intel is 
said to be negotiating with 
Microsoft to put Xenix in its 
software line as an option. In 
the meantime Intel is ready- 
ing release 5 of its RMX oper- 
ating system, which will be 
upgraded to a multiuser sys- 
tem. ... Zenith is reportedly 
dubbing its new 16-bit system 
the Z-100; it may use the 
68000 microprocessor and 
may also be available in kit 
form from Heath. A 16-bit 
microprocessor trainer might 
also be in the works. Heath, 
which already has 60 stores, 
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is expected to open 10 more 
this year. Microcomputers 
are now approaching 50 per- 
cent of Heath sales. . . . The 
Marc operating system for 
Z80-based computers, which 
contains many Unix-like fea- 
tures, is expected to reach 
the market finally in the fall. 
It is from Vortex Technology, 
Culver City, California. ... 
Digital Research is rumored 
to be working on 68000 ver- 
sions of CP/M, MP/M and 
CP/Net. These versions are all 
currently running in-house 
and are expected to be re- 
leased before year-end.,.. 
Univac and Control Data 
Corporation are expected to 
soon introduce Z80-based 
personal computers running 
CP/M, with communications 
facilities. 

Word has it that Osborne 
Computer is readying a $500 
personal computer, complete 
with software, for introduc- 
tion possibly this year. In the 
meantime, the company ex- 
pects to have 150,000 


Osborne 1s installed by the 
end of this year. 


flan Rumblings: From 
disclosures of disk contracts 
being signed by IBM it is esti- 
mated that IBM expects to 
sell close to 1 million IBM 
Personal Computer systems 
by the end of 1984. The com- 
pany has also just added 500 
more employees to its Boca 
Raton, Florida, facility, which 
assembles the Personal Com- 
puters.... IBM reported 
worldwide net earnings of 
$768 million for the first 
quarter of 1982; that’s up $38 
million from the same quar- 
ter last year. Gross income 
for the period was over $7 
billion, compared to $6.46 
billion last year. 


AÀ ppie Doings: Apple 
Computer Inc. reported that 
earnings for the first quarter 
of this year rose 50 percent 


while revenue rose 70 per- 
cent. A. C. “Mike” Markkula, 
Apple president, forecasted 
earnings of close to $14 
million, as opposed to $9.2 
million for the same period 
last year. 

Apple is beginning to feel 
the effects of recent market- 
ing decisions (e.g, Apple's 
controversial ban on mail- 
order sales) and competition 
from new entries into the 
field (most notably ІВМ). 
Revenue was fractionally 
below the previous quarter 
($133.6 million). 

Most industry analysts feel 
that sales of the Apple Il 
have finally hit a plateau at 
an estimated 20,000 systems 
per month. It is also esti- 
mated that there are about 
400,000 such systems pre- 
sently in use. It is expected 
that Apple will finally an- 
nounce a new version of the 
Apple II this summer. The 
new computer is expected to 
be compatible with the 
Apple Il and have a standard 
80-character by 24-line dis- 
play with lowercase letters, 
plus several other enhance- 
ments; and it will be priced 
lower than the current ver- 
sion. 

In the meantime, Apple 
has made another major mar- 
keting change that should 
have a considerable effect on 
its sales. Apple has termi- 
nated its central buying 
agreement with Computer- 
land, the nation's largest 
chain of computer stores, in 
an attempt to gain control 
over the geographic loca- 
tions of its retail outlets. 
Computerland wanted all of 
its current and future outlets 
to be able to sell Apples from 
any location Computerland 
desired. Apple wanted to be 
able to specify which new 
franchises could or could not 
sell Apples. 

Independent Apple dealers 
have long been asking Apple 
to reduce the competition 
from so-called low-support 


dealers and have contended 
that mail-order companies 
and many Computerland 
dealers were guilty of low- 
support discount sales. 

Apple already has agree- 
ments to sell directly to most 
Computerland dealers; how- 
ever, these dealers will now 
have to pay a higher cost 
than under their previous 
central purchasing agree- 
ment. Since Computerland 
undertook to sell IBM's sys- 
tem, the chain's contribution 
to Apple's sales has declined. 

Apple is also cracking 
down on dealers who have 
been "transshipping" to mail- 
order and telephone sellers. 
Reportedly, at least six Apple 
dealerships have been termi- 
nated for this reason. Apple 
has been discreetly purchas- 
ing systems from unauthor- 
ized dealers to track serial 
numbers and identify the 
transshippers. 

The sum and substance of 
these policy changes is that 
Apple is attempting to build 
loyalty into its dealer base to 
Offset existing and antici- 
pated competition from IBM, 
Osborne, Digital Equipment 
Corporation (DEC), and sever- 
al Japanese makers. 


pg $99.95 Personal 
Computer: Timex, well 
known around the world as a 
leading supplier of low-cost 
watches, has entered the per- 
sonal computer market with 
a blockbuster. The company 
will be mass-merchandising 
an improved version of the 
Sinclair ZX81, to be called 
the Timex Sinclair 1000, at a 
list price of $99.95, and it's 
likely that we'll eventually 
see these machines dis- 
counted in chain department 
stores, drugstores, jewelry 
stores, and consumer elec- 
tronics outlets at prices rang- 
ing down to $75. 

Timex has been manufac- 
turing the ZX81 for Sinclair 
and is currently pushing units 


At last, full feature general business 
software for micro-computers. 


Officially authorized derivations from 
the popular MCBA? mini-computer 
packages, these packages have been 
eased down to micros and made even 
more user friendly. 


The mini versions of these pack- 
ages are distributed by over 900 OEMs 
and dealers, and are in use at over 
9,000 end user sites worldwide. 


And already these micro versions 
themselves are in use by thousands of 
end users. 


Written in RM/COBOL", these pack- 
ages run under CP/M ®, OASIS", UNIX®, 
COS-990 ? and other operating systems. 


They run on dozens of brands of 
micro-computers, including properly 
configured models from Radio Shack II, 


mosi 


“Our current 
recommendation 
for a big five 
accounting 
package is MBSI" 


Computer Dealer magazine 
January, 1982 


Apple Ill, Zenith, Hewlett Packard 125, 
Xerox 820, ALTOS, ONYX and many 
more. 


Tens of man-years have gone into 
these packages, which comprise over 
230 programs, 165,000 lines of struc- 
tured source code, and 1,800 pages of 
user and technical documentation. 


Our claim is simple: 


THIS IS THE BEST MICRO-COM- 
PUTER GENERAL BUSINESS SOFT- 
WARE AVAILABLE. 


And we stand behind that with a 
moneyback guarantee. 


Its no accident that Computer Dealer 
magazine recently endorsed MBSI soft- 
ware. 


So if you'rea re-seller looking for first 
class micro-computer software, contact 
us today. 


C] Micro Business Software, Inc. 
Dover Rd., Dept. BY3 
Chichester, NH 03263 

Phone: (603) 798-5700 


MCBA. RM/COBOL. CP/M. OASIS. UNIX. COS-990 are trademarks respectively of Mini-Computer Business Applications, Inc: Ryan McFarland Corp.: Digital 


Research: Phase One Systems. Inc.: Bell Laboratories; and Ryan-McFarland Inc. 
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off the production line at a 
rate of 1 every 10 seconds. 
The Timex Sinclair 1000 will 
be distributed through over 
100,000 retail outlets, starting 
with computer stores. Timex 
will also be offering a wide 
selection of game, educa- 
tional, personal, Visicalc-like, 
and business software for the 
system. Predictions are that 
there may be as many as 1 
million of these units out by 
the end of next year. 

The Timex Sinclair 1000 
contains 2K bytes of mem- 
ory, compared to the ZX81's 
1K bytes, and Timex expects 
to introduce shortly a com- 
munications interface and a 
thermal printer ($99.95 each). 
A 16K-byte memory module 
will be available for $49.95. 
Timex also disclosed that a 
more powerful computer is in 
the works, Could it possibly 
use the new flat video screen 
that Sinclair is developing? 


The Sony System: Sony 
has finally decided to take 
the plunge and will enter the 
personal computer market 
with a Z80-based CP/M sys- 
tem. In a cabinet roughly the 
same size as that of an Apple 
Il, it contains two of Sony's 
пем 3%-inch floppy-disk 
drives, 64K bytes of memory, 
and 32K bytes of ROM (read- 
only memory) containing 
Sony-BASIC, which will be 
very similar to Microsoft 
BASIC. The basic unit with- 
out the drives will cost $1475. 
It will have 4 different graph- 
ics modes that range from 
640 by 400 black-and-white 
pixels to 640 by 200 color pix- 
els. It will have five slots for 
optional plug-in accessory 
cards and numerous other 
optional features. There will 
be plug-in options such as a 
cache 8-inch floppy-disk con- 
troller, an IEEE-488 interface, 
plug-in ROM and keypad in- 
terfaces, an 8086 card with 
256K bytes of memory (to run 
either CP/M-86 or MS-DOS) 
and lots more. The basic unit 
includes sound, RS-232 and 
parallel ports, a clock/calen- 
dar, and a cassette interface. 
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СУРА Unvells 
New Units: Commodore 
has disclosed that it will soon 
introduce three new micro- 
computers: a 16-bit system 
and two "very low-cost” 8-bit 
systems. The 16-bit computer 
will be a dual-processor sys- 
tem using Commodore's new 
6509 8-bit microprocessor 
and Intel's 16-bit 8088. It will 
have multiprocessing ability, 
an 80-column display screen, 
256K bytes of memory, and 
dual floppy-disk drives with 
680K bytes of storage. All 
three systems will accept 
plug-in Z80 or 8088 proces- 
sors, enabling users to run 
CP/M-80 or CP/M-86. Prices of 
these systems should be sig- 
nificantly less than compar- 
able machines currently on 
the market. 

Commodore also disclosed 
that sales for the first quarter 
of this year rose to $82 
million, up from $50 million 
for the same period last year. 


U nix Where Art Thou: 
Despite advertisements in 
magazines, publicity releases 
and articles maintaining that 
Unix or Unix-like operating 
systems are available for 
microcomputers, | have yet 
to see any multiuser micro- 
computer systems being 
shipped (although 1 have re- 
ceived samples of single-user 
Unix-like systems and am 
aware that two or three com- 
panies have begun shipping 
these systems). Just what is 
the problem? It appears that, 
although it is written in the C 
language, Unix is still very 
difficult to convert for use on 
other systems. Because Unix 
was written to run on large 
minicomputer systems such 
as the DEC PDP-11, it is not 
easy to make multiuser ver- 
sions run with decent speed 
on microcomputers. There- 
fore, many companies are 
spending an inordinate 
amount of time on refine- 
ments and optimization of 
the code. 

The result is that we can 
expect Unix versions with 
various levels of implementa- 
tion. The likelihood is that 
few of the microcomputer 


versions will be full imple- 
mentations of Unix. Keep in 
mind also that there are sev- 
eral different versions of Unix 
currently in use in the mini- 
computer world. Thus there 
is the question of software 
compatibility between these 
different implementations, 
and application software 
transportability may turn out 
to be a serious problem. 

It is interesting to note 
that, until last year, the over- 
whelming number of Unix 
users were internal to the Bell 
System; however, since last 
year, the number of commer- 
cial users granted binary li- 
censes and the number of 
universities granted source li- 
censes have increased. It has 
been estimated that over 90 
percent of the universities in 
this country have Unix source 
code licenses. 


Siwas Suppliers Do- 
Ing Well: To a large extent 
the software industry is still a 
cottage industry, but things 
are changing. Just a few short 
years ago companies such as 
Digital Research, Microsoft, 
Micropro, and Visicorp were 
"basement" and  "spare- 
room" operations. Today 
they are large corporations. 
Digital Research, creator of 
CP/M, MP/M, CP/Net, PL/I-80 
and more, now has over 150 
employees and will probably 
do over $20 million in gross 
business this year. Micropro, 
creator of Wordstar, last year 
earned $5.2 million and this 
year should earn well over 
$12 million. 

Microsoft, which did not 
incorporate until July of last 
year, now has over 125 em- 
ployees and anticipates a 
gross revenue of close to $30 
million this year, up from $15 
million last year. Visicorp 
(previously known as Person- 
al Software Inc.) last year 
had revenues of more than 
$3 million, mostly from its 
Visicalc program. 

Digital Research and Micro- 
soft have already gotten ven- 
ture capital money, which is 
usually a precursor to "going 
public" (offering stock for 
sale to the public) a la Apple 


Computer. Micropro plans to 
go public before this year is 
out. 


RR ace for Space: Shelf 
space is the key to merchan- 
dising low-cost personal com- 
puter systems, and a battle is 
developing as personal com- 
puter vendors vie for that 
precious shelf space among 
mass merchandisers. Texas 
Instruments (Tl), Atari, Com- 
modore, and Nippon Electric 
Company (NEC) are currently 
fighting for acceptance by 
mass-merchandising chains 
such as J. C. Penney, K-Mart, 
Sears Roebuck, Woolco, and 
Montgomery Ward for 
machines such as the TI 
99/4A, Atari 400, Commodore 
VIC, and NEC PC-6001. Apple 
is expected to enter the low- 
cost marketplace this year, 
and there are even rumors 
that IBM is developing a low- 
cost unit. However, Timex 
with its $99.95 machine may 
pull the rug out from under 
these companies. 

The personal computer 
vendors estimate that over a 
million machines will be sold 
in 1983. ТІ has already had 
limited success selling sys- 
tems through J.C. Penney, 
and Atari through Sears. 
Other consumer discount 
chains such as Tech Hi-Fi, 
Crazy Eddie, and Shack Elec- 
tronics are also jumping onto 
the personal computer band- 
wagon. 

The mass merchandisers 
are looking to use the hard- 
ware to draw traffic to sell 
software and_ peripherals. 
They think it might work out 
like the razor/razor-blade and 
record-player/record mar- 
kets, where the profits are in 
the big aftermarket sales. In 
the meantime the traditional 
computer stores have 
dropped these low-cost prod- 
ucts and are concentrating 
on the business marketplace, 
where performance, training, 
and support are important. 


Ware on Top? In the 


traditional personal com- 
puter marketplace, the ques- 
tion is frequently asked, 


“who is on top?” Apple last 
year had sales of $334 mil- 
lion, while Tandy reported 
computer sales of $370 
million (21.3 percent of the 
firm’s total sales). However, 
Tandy’s figures include sales 
of its hand-held calculators 
and the more consumer- 
oriented Color Computer. 
IBM is not expected to 
become a major contender 
until it broadens out its distri- 
bution organization (which 
should happen soon). 

Sales of personal com- 
puters are expected to in- 
crease by about 60 percent 
this year over last year and 
could total $2.7 billion. Al- 
though this year Apple and 
Tandy are again expected to 
fight it out for first place, 
IBM will probably be close 
behind. Other companies 
that are expected to carve 
out sizable chunks of this 
market are Commodore, 
Atari, Hewlett-Packard, Os- 
borne, Zenith, Xerox, and 
NEC. The Japanese firms ap- 
pear still to be developing 
their products and setting up 
their distribution organiza- 
tions; therefore, they are not 
expected to become a major 
force in the U.S. market until 
late 1983 at the earliest. 


W hat's Doing In 


Japan? NEC has introduced 
its new PC-8801 system in 
Japan (no word yet as to 
when the system will arrive in 
the U.S.) and, contrary to my 
recent prediction, it is using a 
Z80-like processor (the NEC 
uPD780, the same micropro- 
cessor used in the PC-8000). It 
is software compatible with 
the PC-8000 and has an en- 
hanced ROM BASIC similar 
to the IBM Personal Com- 
puter BASIC. Further, it has 
such features as labels, inter- 
rupt handling, and special 
port handling commands. It 
sells for the equivalent of 
$950 in Japan. 

The other hot sellers in- 
clude the Sharp MZ-80C, the 
new Epson machine, the 
Toshiba Pasopia, and a fancy 
living-room system from 


Yamaha called the YIS. 
Hitachi has also introduced a 
new system called the 
MB-6891 using the 6809 
microprocessor. All the new 
Japanese systems feature 
high-resolution (typically 
640- by 200-pixel) color 
graphics. 


tis Disk Scene: 
Prices of 5% -inch Winchester 
drives are dropping drastical- 
ly in a price war that is shak- 
ing up the industry. Leaders 
in this battle are Seagate 
Technology and Tandon 
Corp., which are quoting 
large-volume order prices of 
as low as $650 per unit. The 
result is that retail prices are 
dropping. For example, Apple 
originally priced its hard-disk 
option for the Apple Ill at 
$4000. It is now selling for 
$2500, and the price should 
be under $2000 by year-end. 
The first 5'A-inch disk 
drives typically stored 6 
megabytes. Now, however, 
10 and 20 megabytes are rou- 
tine and capacities are ex- 
pected to be pushed to over 
60 megabytes next year. In 
fact, Micropolis introduced 
drives storing 25 and 38 
megabytes at the recent Na- 
tional Computer Conference 
show. The company also in- 
troduced an 8-inch Win- 
chester hard-disk drive with a 
capacity of 110 megabytes. 
The Japanese are attempt- 
ing to crack the U.S. hard- 
disk drive market. They have 
already shown drives at trade 
shows and are expected to 
start shipping units in large 
quantities soon. It is of real 
concern to U.S. disk vendors 
who fear that the Japanese 
may take over this market as 
they have the low-cost print- 
er market. The Winchester 
disk market is expected to be 
threatened as early as 1984 
by the optical disk, which 
will offer spectacular price 
and performance advantages. 


" ersonal Robotics: 
Last year Jerome Hamlin 
constructed a robot “butler” 


at home. He named it Comro 
| and persuaded Neiman- 
Marcus to feature the robot, 
priced at $15,000, in its 
Christmas catalog. The store 
sold three. Hamlin is now 
working on a robot kit that 
he plans to sell for under 
$2000. 

Heath has already demon- 
strated a prototype robot kit 
that it plans to introduce 
either later this year or next 
year for between $1500 and 
$3000. 

Several companies are al- 
ready selling computer-con- 
trolled arms and bodies in 
kit form that range in price 
from $700 to $2500, and 
there are rumors that some 
toy companies have devel- 
oped prototypes of true 
robotic toys that will sell in 
the $300 to $500 price range. 

So far, the personal robot- 
ics products and projects 
that have been built are 
awkward and not very use- 
ful, reminiscent of the early 
personal computers. But 
more and more experiment- 
ers are getting involved in 
robotics projects, and the 
likelihood is that we will 
soon see the fruits of these 
labors translated into a 
mushrooming new market. 


P hone Set Goes Dig- 
Ital: Northern Telecom, 
Richardson, Texas, has intro- 


duced an integrated tele- 
phone/terminal called the 
Displayphone. Measuring 


just 11.5 by 14.5 by 8.5 
inches and weighing only 
13.5 pounds, it allows voice, 
data, and simultaneous 
voice and data calls. It has a 
built-in 7-inch 80-character 
by 25-line video display and 
a pull-out keyboard. It uses 
an 8085 microprocessor, 32K 
bytes of ROM, 64 bytes of 
memory with battery back- 
up, and Centronics-type 
parallel and RS-232 ports. 


М.. on Speaking 
Terms: Consumers are not 
taking to talking appliances. 
Sales of microprocessor-con- 


trolled appliances appear to 
be lagging and in some in- 
stances are declining. A case 
in point is the failure of talk- 
ing microwave ovens. Appar- 
ently users, not only in the 
U.S. but in Japan and else- 
where, don't like to be 
talked to by a machine. 
Sales of microwave ovens 
that tell the user what to do 
next have been so bad that 
Mitsubishi Electric recently 
stopped producing talking 
ovens sold under the Pana- 
sonic and Quasar labels. 


Random News Bits: 
There's a new game out 
called Tax Man in which an 
IRS agent chases a taxpayer 
through a maze that looks 
very much like a 1040 form. 
... Bible Research Systems, 
Austin, Texas, has released 
"THE WORDprocessor,’’ 
consisting of eight floppy 
disks containing the entire 
King James version of the 
Bible. An Apple or TRS-80 
user can scan and locate 
biblical references through a 


series of indexes.... Did 
you know that each year 
Japan graduates more 


engineers than the U.S., even 
though it has half the 
population? 


Qus of the Month: 
"Software suppliers are try- 
ing to make their software 
packages more 'user friend- 
ly. The best approach, so 
far, has been to take all the 
old brochures and just rub- 
ber stamp them with 'user- 
friendly' on the front cover." 
Bill Gates, President 
Microsoft 


MAIL:  ! receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a re- 
sponse, please include a self- 
addressed, stamped envelope. 


Sol Libes 
POB 1192 
Mountainside, NJ 07092 
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I-Protect for 
eye protection 


The only screen shield made with lead 
to stop x-rays from computer МОТ! 


Fact: Current Federal Regulations permit video enhancement systems for the computer 
. computer terminals, at a distanee of industry. It has the lead equivalency of 0.15mm, 
6 em. from the screen, to emit .5 | ‘is slightly tinted to increase contrast and 
millirads x-ray radiation per hour effectively prevents 100% of the x-rays and most 
... the old black & white TV standard. of the u.v. radiation from reaching you. 
Fact: Computed on a 35 hour work week, that In a recent FDA study,” nearly 10% of the 
‚ сап be the equivalent of a chest x-ray monitors tested showed x-radiation at levels 
every 12 days, (or 30 chest x-rays each above the current limits of .5 millirads per hour, 
yan A single chest x-ray is 30 millirads or 30 chest x-rays per year. While it may be true 
..and radiation is cumulative... that when sitting 6 feet from a television screen, ` 
Fact: The l-Protect™ Screen Shield, ` very little radiation actually reaches the viewer, 
a slightly tinted sheet of leaded acrylic, daily close work on a video computer terminal 
gives 100% protection from x-rays and сап be subjecting you to constant radiation. 
most v.v. radiation. So, for your protection and your peace of mind, 
| equip your computer with an I-Protect 
You and your fellow workers may screen shield. 
be joining the growing number of computer users 
complaining of eye fatique and other problems Order an I-Protect Screen Shield now... 
that seem to be caused by video display terminals , direct from LSI. Call (800) 221-7070. (Be sure. 
used in word processors, stock reporting to inquire about our “Anti-F licker Slow-Phosphor” 
machines, home computers and video games. ‚ Replacement CRT Tubes for TRS 80 
If the increase in hea lth problems related Microcomputers... about our new leaded 
to the extended use of VDT’s concerns screen shie d with an exclusive 
you, LSI offers the solution. | — = anti-glare polarized surface.) . 


Developed by a physician | I-Protect...in two sizes, complete 
who was troubled by the amount | B with velcro fasteners for easy 

of radiation his son was | TO ORDER: B attachment to Md monitor 
absorbing from their home screens. 8" x11” - $49.95 


computer, I-Protect is made CALL (800) | 1027 ee 


from leaded hi-impact acrylic, i= 

ИДЕ : ^ $83.00 for C.O.D. New York tate 
a ee 221-7070 residents, add'8.25%sales tax: 
E | Allow 2-6 weeks for delivery. 

*"Evaluation of Radiation.” De 881-8153: . , 


workers in experimental 
U.S. Dent. HEW. NIOSH #78-129, 1977; 


laboratories. 
I-Protect is available from US Public Law 90- 40» IEDEC Publ. 64 
For technical information and fer West 


Langley-St. Clair, a leader in 
Coast Distributors: (800) 382-3450 


In New York state, to order call 
(212) 989-6876. 


e eap 
e:-eLangley-St.Clair Instrumentation Systems, Inc. 132 West 24th Street, New York, М.Ү. 10011 
& 


Circle 470 on inquiry card. 


SYSTEMS 


Desktop Unit for Business and Science 


The MT5OO, a desktop 
computer with data- and 
word-processing capabili- 
ties for business and 
science applications, is a 
Multi-Tech Systems prod- 
uct. It features a full DMA 
(direct memory access) 
video display, а 280А 
microprocessor, the CP/M 
operating system, 64K 
bytes of RAM [random-ac- 
cess read/write memory}, 
and a single-board central 
processing unit with built- 
in S-100 expansion capabil- 
ities. The MT500 has two 
integral 5% -inch disk drives 
with floppy-disk storage 
capacity of up to 9OOK 
bytes and 5%-inch Win- 
chester disk-storage capaci- 
ty of 5 megabytes. 

Optional equipment for 
the МТ5ОО includes letter- 
quality or high-speed 
printers and Bell 103- or 
21 2A-compatible modems. 
The price for the MTSOO 
ranges from $4795 to 


$7995, depending on stor- 
age options; dealer dis- 
counts are available. Multi- 
Tech Systems Inc. is located 
at 82 Second Ave. SE, New 
Brighton, MN 55112, (612) 
631-3530. 

Circle 550 on inquiry card. 


Development System 

5у5-1 from Octagon Sys- 
tems Corporation is a sin- 
gle-board microprocessor 
development system and 
process controller. it oper- 
ates in BASIC and employs 
National Semiconductor's 
INS8073 chip with integral 
control BASIC interpreter. 
Sys-1 features 4K bytes of 
Static RAM (random-access 
read/write memory}, up to 
4K bytes of EPROM (eras- 
able programmable read- 
only memory] in 2K-byte 
increments, hardware- 
interrupt vectored in 


BASIC, a 2K-byte system 
utilities library, 24 program- 
mable input/output (I/O) 
lines, 2 flags, 1 sense input, 
a decoded peripheral-select 
line, and a large bread- 
board area with ten 16-ріп 
DIP (dual-inline pin) sock- 
ets. Other standard fea- 
tures include an EPROM 
programmer, a serial RS- 
232C W/O port that oper- 
ates at data rates from 110 
to 4800 bps (bits per sec- 
ond}, and the ability to ad- 
dress 8K bytes of external 
memory. 

An individual Sys-] costs 
$245; OEM [original equip- 
ment manufacturer) inquir- 
ies are invited. Complete 
details are available from 
Octagon Systems Corp., 
2849 West 35th Ave. 
Denver, CO 80211, (303) 
458-1705. 

Circle 551 on inquiry card. 
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6502 Board Is 

AIM-Compatible 

The Model SBC651 is an 
AIM-compatible single- 
board computer from In- 
dustrial Micro-Systems. 
Based on the 8-bit 6502 
microprocessor, the 4%%-һру 


6V2-inch SBC651 features 
40 lines of parallel in- 
put/output (I/O), eight 
channels of 8-bit analog 
input, an onboard 20 MA 
current loop, TTL (transis- 
tor-transistor logic), and RS- 
232C serial /O. Intended 
for controller and OEM 
(original equipment manu- 
facturer) applications, the 
SBC651 has such standard 
features as four program- 
mable 8-bit parallel ports, 
eight auxiliary control lines, 
four 16-bit counter/timers 
with l-as (microsecond) 
resolution, and a crystal- 
controlled clock that pro- 
vides 1 MHz operation. 
The SBC65] can accom- 
modate from IK to 3K 
bytes of RAM (random-ac- 
cess read/write memory] 
and up to !OK bytes of 
ROM (read-only memory} 
and EPROM (erasable pro- 
grammable ROM). 
Peripheral equipment 
available for the SBC65 1 in- 
cludes a device that allows 
Rockwell International’ s 
AIM-65 to fully emulate the 
SBC65] and provide low- 
cost development support. 
Another option is an 
EPROM burner (program- 
тег) that is used with the 
AIM-65 as a program-de- 
velopment system. In 
single units, the board 
costs $154.50. Full product 
specifications are available 
from Industrial Micro-Sys- 
tems Inc., POB 306, Plants- 
ville, CT 06479, (203) 
628-4844. 
Circle 552 on inquiry card. 


Super Computer 
The Super Computer 
from the Mega Company is 
a single-board Z80A-based 


August 1982 © BYTE Publications Inc 451 


unit that’s guaranteed to 
run at 5 MHz. It features a 
4K-byte system monitor in 
EPROM [erasable program- 
mable read-only memory), 
64K bytes of dynamic RAM 
(random-access read/write 
memory], and memory 
parity checking. Super 
Computer has a single- or 
double-density, single- or 
double-sided 5 Y%- or 8-inch 
floppy-disk controller, a 
hard-disk interface that 
connects directly to Priam 
Corporation’s intelligent 
hard-disk controller, and a 
DMA (direct memory ac- 
cess} controller for the flop- 
py disks, serial ports, and 
general input/output (I/O) 
interface. Super Computer's 
two serial ports operate at 
data rates from 150 to 
19,200 bps [bits per sec- 
опа) and are controlled by 
two 280А SIOs [serial I/Os] 
with drivers for full RS-232C 
handshaking. Other stan- 
dard features include a 
Z80A-based counter/timer 
circuit, sockets for expand- 
ability, and CP/M апа 
MP/M operating system 
compatibility. 

Optional equipment for 
Super Computer includes 
two 8-bit bidirectional 
parallel ports with Z80A 
PIO (parallel I/O), four serial 
ports with two SIOs and 
handshaking, 448K bytes 
of onboard dynamic RAM 
with a PAL (programmable 
array logic) chip for either 
fast RAM disk or bank- 
switching for multiuser ap- 
plications under  MP/M, 
and a 9511A mathematics 
processor. The basic Super 
Computer system costs 
$1099. A full system, in- 
cluding the 9511A, costs 
$2199. Dealer inquiries 
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and purchase orders will be 
accepted by the Mega Co., 
2318 South Park St., Madi- 
son, WI 53713, (608) 
255-7400. 

Circle 553 on inquiry card. 


Basis for Expansion 
The Basis 200 series of 


modular microcomputers 
Offers true upward expand- 
ability, because the same 
bus structure supports 
either 8- or 16-bit plug-in 
processors. At this time, 
two models are available: 
Basis 208 and Basis 216. 
The 8-bit Basis 208 features 
the Z80B processor, a 
6-MHz clock, and the 
CP/M operating system. Its 
minimum configuration 
has 128K bytes of RAM 
(random-access read/write 
memory) expandable to 
more than 1 megabyte, 
dual 54-inch floppy-disk 
drives, an 8-0 parallel 
printer interface, a serial RS- 
232C interface, and a 
lO-sot card cage with 
room for additional mem- 
ory, high-resolution graph- 
ics, and other equipment. 

The Basis 216 is currently 
offered equipped with the 
Z8001 processor, but the 
68000 and others are in 
development. This 16-bit 
machine features Micro- 
soft’s Xenix operating sys- 
tem and the ability to sup- 


port up to 16 workstations 
for multitasking and multi- 
user environments. Ap- 
proximate prices are $6000 
for the Basis 208 and 
$9000 for the Basis 216. 
Further information is avail- 
able from Basis Inc., 23116 
Summit Rd., Los Gatos, CA 
95030, (408) 438-5804. 
Circle 554 on inquiry card. 


Multiuser, 
Multitasking 
Microcomputer 

The SB-80/4 microcom- 
puter from Colonial Data 
Services allows up to four 
users to share floppy-disk 
and hard-disk storage, 
while maintaining separate 
4-MHz Z80A microproces- 
sors with 64K bytes of 
RAM (random-access read/ 
write memory) for each 
user. This is accomplished 
by placing all four com- 
puters on a single printed- 
circuit board, connected to 
a master Z80A multiuser in- 
put/output [/О) controller. 
The system is CP/M com- 
patible, uses 51⁄4- or 8-inch 
floppy disks, supports a 
10- to 104-megabyte hard 
disk, takes up to 320K 
bytes of 200-nanosecond 
dynamic RAM, and has 
four Centronics-type 
parallel ports and six serial 
ports, two programmable 
real-time clocks, a switch- 
ing power supply (115V 
60 Hz or 220V 50Hz|. and 
a 50-pin expansion con- 
nector. The system is de- 
signed to run business soft- 
ware under the CP/M op- 
erating system. The multi- 
user supervisor allows 
simultaneous users to 


What's New? | 


Share the same database 
and off-line memory. 

For more information on 
the SB-80/4, contact Colo- 
nial Data Services Corp., 
105 Sanford St., Hamden, 
CT 06514, (203) 288-2524. 
Circle 555 on inquiry card. 


TMS9995-based 
Computer 

The SBC 95/1 is an STD 
bus single-board computer 
using Texas Instruments’ 
TMS9995 processor, which 
is fully object-code-com- 
patible with the TMS990 
and 9900 families. The 
board has two independ- 
ently configurable asyn- 
chronous communications 
ports for RS-232C and 
RS-422 interfaces. Also pro- 
vided are a 5-bit parallel 
output port, an 8-bit input 
port, and two software- 
selectable memory maps. 
Capable of operating as a 
stand-alone unit, the 16-bit 
SBC 95/1 can be equipped 
with up to 16K bytes of on- 
board EPROM {erasable 
programmable read-only 
memory) and up to 4K 
bytes of RAM |[random- 
access read/write memory]. 


One option available for 
the SBC 95/1 is Eyring 
Research Institute's PDOS 
program development 
tool, which consists of a 
real-time multitasking, 
multiuser DOS (disk operat- 
ing system], and PDOS 
BASIC. Floppy-, mini- 
floppy-, and hard-disk stor- 
age options are supported. 
In lots of one to nine, the 
SBC 95/1 costs 5349. An 
evaluation kit that includes 
4K bytes of RAM, an 
EPROM debugging 
monitor, connection hard- 
ware, and documentation 
can be purchased for 
$624. Contact GW3, 7239 
Belinger Court, Springfield, 
VA 22150, (703) 451-2043. 
Circle 556 on inquiry card. 


Versatile System 

Thomas Engineering 
Company has introduced 
the TEC М2-80, a micro- 
processor-based computer 
system suitable for commu- 


nications, word  pro- 
cessing, and small-business 
applications. Built upon in- 
tel's Multibus architecture, 
the MZ-80 is configured 
around separate processor, 
memory, input/output 
(/О). and DMA (direct 
memory access) disk-con- 
troller boards that mount 
on the chassis with four or 
eight slots. The processor 


Doard contains a 6-MHz 
Z80B microprocessor, 32K 
bytes of 150-ns (nanosec- 
ond} dynamic RAM (ran- 
dom-access read/write 
memory}, 4K bytes of ROM 
(read-only memory) or 
EPROM (erasable program- 
mable ROM) control 
memory, a 3O-millisecond 
timer, and a serial /О port. 
Each additional memory 
board provides the MZ-80 
with 32K bytes of 150-ns 
Static RAM and allows 
bank switching. The I/O 
boards have eight indepen- 
dent RS-232C channels 
and are engineered with 
an onboard crystal- 
controlled clock to assure 
proper timing reference. 
The DMA disk controller 
can handle up to four stan- 
dard single- or double- 
density 8-inch drives or 
two 3Ve-inch mini-floppy 
drives. Sector size can be as 
large as 8K bytes. 

The list price for a typical 
ROM-based MZ-80 is 
$7435, including software 
license. The price for a disk- 
based configuration for use 
as a local processing sys- 
tem is $7330. Contact 
Thomas Engineering Co., 
Suite 106, 1040 Oak Grove 
Rd., Concord, CA 94518, 
(415) 680-8640. 

Circle 557 on inquiry card. 


PUBLICATIONS 


Free Business 
Graphics Guide 
A free guide to business 
computer-graphics soft- 
ware, systems, and ser- 
vices is available from The 


Harvard Newsletter on 
Computer Graphics; 
Stanley Klein, publisher and 
editor. The guide contains 
concise descriptions of 
source materials and the 
name, address, and tele- 
phone number of each 
supplier, including contact 
person. Information on 
foreign sources is also pro- 
vided. 

To receive your copy, 
contact the Biz CG Guide, 
The Harvard Newsletter 
on Computer Graphics, 
Service Department, POB 
89, Sudbury, MA 01776. 
Your request must be 
made on letterhead and 
accompanied with a self- 
addressed envelope with 
$0.37 postage [5 1.20 out- 
side the U.S.) affixed. The 
Harvard Newsletter on 
Computer Graphics is 
published under the 
auspices of the Laboratory 
for Computer Graphics at 
Harvard University. 

Circle 558 on inquiry card. 


Power of Visicaic 

Management Informa- 
tion Source has an- 
nounced the availability 
of Robert Williams and 
Bruce Taylor's book The 
Power of Visicalc. Written 
in plain English, this book 
has seven easy-to-follow 
exercises that are designed 
to show you how to ex- 
pand your applications 
usage of Visicorp's Visicalc 
program. The Power of 
Visicalc uses specific ex- 
amples to illustrate the logic 
of each step in designing 
an applications program 
and step-by-step instruc- 
tions that help you under- 
stand the basic concepts 
behind  Visicalc function 
and command uses. 

The Power of Visicalc is 
available in softcover for 
$9.95 from Management 
Information Source, 1626 
North . Vancouver, Port- 
land, ОК 97227; (503) 
287-1462. 

Circle 559 on inquiry card. 


Microprocessor 
Software Databook 


D.A.T.A. Inc. has intro- 
duced a new subscription 
service: Microprocessor 
Software D.A.T.A.Book. 
Published biannually, the 
D.A.T.A.Book is organized 
Dy general type of software 
package, by the micropro- 


cessor upon which it will 
operate, and by the manu- 
facturer's title. The informa- 
tion covers language and 
extensions, ANS! (Ameri- 
can National Standards In- 
stitute) standard, date of in- 
troduction, number of in- 
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Stallations, memory and 
peripheral requirements, 
and available support. 
Some of the topics covered 
by D.A.T.A.Book are resi- 
dent, cross-system, system 
support, and applications 


programs. 
D.A.T.A. Inc.'s Micro- 
processor Software 


D.A.T.A.Book costs $120. 
Purchasing information is 
available from D.A.T.A. 
Inc.. POB 26875, San 
Diego, CA 92126, (800) 
854-7030; in California, 
(714) 578-7600. 

Circle 560 on inquiry card. 


Newsletter for 
Pascal Users 

Pascal Market News is 
aimed at current and pro- 
spective Pascal language 
users. This bimonthly 
newsletter is packed with 
Pascal hardware and soft- 
ware information, com- 
mercial notices, and inter- 
views with personalities in 
the news. In a recent issue, 
Pascal Market News ex- 
plored the use of Pascal in 
real-time chemical analysis 
of blood samples at Yale- 
New Haven Hospital. 

Subscribing to Pascal 
Market News entitles you 
to discounts on many 
Pascalrelated books and 
software publications. A 
years subscription costs 
$20 in North America. 
Foreign prepaid  air-mail 
subscriptions are $29, and 
invoiced subscriptions are 
$4 higher. Order from 
Pascal Market News, 
POB 5314, Mount Carmel, 
CT 06518. 
Circle 561 on inquiry card. 
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Marine Industry 
Journal 

Floating Point is a quar- 
terly newsletter devoted to 
the use of computers in the 
small naval-architectural or 
boat-design office, small 
shipyard or boatyard, and 
on board ships. Its scope 
covers easily accessible 
programs for large com- 
puters, interactive  time- 
sharing, and program- 
mable calculators as well as 
personal and  smalkbusi- 
ness computers. Floating 
Point is produced by the 
Bay Area Marine Institute, 
a nonprofit educational 
corporation engaged in ap- 
prenticeship training, con- 
tinuing education, re- 
search, and computer soft- 
ware development for the 
marine industry. 

Subscriptions to Floating 
Point cost $5 per year. For 
a Sample issue and further 
Subscription information, 
contact Bay Area Marine 
Institute, Pier 66, San Fran- 
cisco, CA 94107, (415) 
552-4500. 
Circle 562 on inquiry card. 


Database 
Management Tool 
Explalned 

A free 1 2-page brochure 
describing Micro Data Base 
Systems’ MDBS Ш micro- 
computer database-man- 
agement application devel- 
opment tool is available 
from ISE-USA. MDBS ill in- 
novations, advantages, 
features, and capabilities, 
including its flexible query 
System, are described. 


Typical applications are dis- 
cussed, and a company 
profile is provided. Obtain 
your copy from ISE-USA, 
350 West Sagamore Park- 
way, West Lafayette, IN 
47906, (317) 463-2581. 

Circle 563 on inquiry card. 


Consumer Newsletter 
Tests TRS-80 
Software 

Software Review is a bi- 
monthly newsletter that 
tests and evaluates pro- 
grams for Radio Shack 
TRS-80 Model | and Hi 
users. Software Review 
reports on a program's per- 
formance, advantages, 
and limitations from the 
user's point of view to help 
consumers select the prod- 
ucts that are best for them. 
In each issue a wide range 
of materials are evaluated, 
including games, business 
programs, operating sys- 
tems, utilities, educational 
programs, and languages. 
One special feature, the 
Bug Killer column, provides 
advice, operating and pro- 
gramming tips, short cuts, 
fixes, hardware reviews, 
modifications, and so on. 

For a sample copy of the 
Software Review, send a 
self-addressed envelope 
with $0.37 postage to 
Software Review, 92 
Washington. Ave., Cedar- 
hurst, NY 11516. Retailers 
or computer clubs inter- 
ested in selling the Soft- 
ware Review can call 
(516) 374-5193. 

Circle 564 on inquiry card. 


E) 
PERIPHERALS 


Three-Dimensional 
Graphics Tablet 

Micro Control Systems 
and Penguin Software 
have joined together to 
create Space Tablet, a hard- 
ware/software three-di- 
mensional graphics input 
device for the Apple ll. 
Space Tablet's hardware is 
made up of a clear 16- by 
13-inch two-dimensional 
workspace and an arm 
with an elbow that en- 
ables it to swivel on the 
two-dimensional space or 
rotate above the tablet. In- 
formation on the position 
of the tip of the arm is con- 
verted by the computer to 
X,Y,Z coordinates, making 
it possible to trace three-di- 
mensional objects, both 
real and imaginary. The 
tablet, which connects to 
the Apple by means of the 
paddle port, also has two 
buttons for additional in- 
puts. 

Space Tablet's software 
allows it to be used as a 
standard two-dimensional 
tablet or in three dimen- 
sions. Its two-dimensional 
programs include the high- 
resolution drawing, text, 
and shape routines avail- 
able in the Apple Tablet 
and  paddle/Joystick ver- 


What's New? 


sions of that package. The 
three-dimensional pro- 
grams expand the input 
fron a choice of coor- 
dinates or two-dimensional 
panels to three-dimen- 
sional locations. You can 
recall any three-dimen- 
sional object from memory 
at any time, display it on 
the Apple's screen, rotate it 
on any axis, and scale and 
edit it. 

The Space Tablet costs 
$475. A slightly different 
version is produced for the 
IBM Personal Computer. It 
costs $595. Contact Micro 
Control Systems, 230 Hart- 
ford Turnpike, Vernon, CT 
06066, (203) 643-4897. 
Circle 565 on inquiry card. 


TRS-80 Data 
Acquisition and 
Control 

The 8882 data-acquisi- 
tion and control system 
from Starbuck Data Com- 
pany is designed for Radio 
Shack's TRS-80 Models | 
and Ill. The device has 
eight digital inputs, eight 
digital outputs, eight O- to 
5-volt analog inputs, two 
analog joystick ports; all in- 
puts and outputs are fully 
protected. Supplied soft- 
ware permits high-speed 
data acquisition of up to 
4000 points per second 
and up to 30 points per 
second for low-speed ac- 
quisition in the interrupt 
mode. In the interrupt 
mode, the 8882 allows all 
data acquisition and con- 
trol to be timeshared with 
normal TRS-80 use. 


The 8882 data-acquisi- 
tion and control! system for 
the TRS-80 costs less than 
$200, including software. 
Complete product and pur- 
chasing information is 
available from  Starbuck 
Data Co., POB 24, New- 
ton Lower Falls, MA 
02162, [617] 237-7695, 
Circle 566 on inquiry card. 


Apple PROM 

Development System 

A PROM (programmable 
read-only memory) devel- 
opment system for the 
Apple l| is available from 
Vista Computer Company. 
This system simulates 
PROM in RAM (random-ac- 
cess read/write memory], 
allowing new code to be 
tested and modified within 
the computer before the 
PROM is burned in. Sup- 
plied with a disk-based, 
menu-driven progr am-de- 
velopment monitor, the 
system has onboard mem- 
ory that can be directly 
loaded from assembler or 
disk. Other standard fea- 
tures include a data and 
address interface for oper- 
ator location and control. 

The Vista Computer 
PROM development sys- 
tem simulates and pro- 
grams most standard 
PROMS, including 2K- and 
4K-byte EPROMs (erasable 
PROMS} such as 2708, 
2716, and 2532 types. The 
system costs $495. Further 
details are available from 
Vista Computer Co., 1317 
East Edinger, Santa Ana, 
CA 92705, (714) 953-0523. 
Circle 567 on inquiry card. 


Acoustic Data 
Coupler 
The Anderson Jacobson 


AJ 1233 acoustic data 
coupler is capable of com- 
municating with Bell 
2] 2-type modems. The AJ 
1233 is an orginate-only 
full-duplex acoustic coupler 
with switch-selectable data 
rates of 1200 bps [bits per 
second] for synchronous or 
asynchronous communi- 
cations and from O to 450 
bps for asynchronous com- 
munications. It can be used 
either as an acoustic 
coupler or as a modem, 
and it can communicate 
with VA 3400 and AJ 
1 200 series modems and in 
Bell 103 or 113 modes. 
The microprocessor- 
controlled, Federal Com- 
munications Commission- 
approved AJ 1233 costs 
$995. Complete details are 


available from Anderson 
Jacobson lnc., 521 Char- 
cot Ave., San Jose, CA 
95131, (408) 263-8520. 
Circle 568 on inquiry card. 


Analog I/O Interface 

International Aerospace 
Products’ Model ADA 8/4 
AP analog input/output 
(УО) interface board is de- 
signed for the Apple Il. it's 
equipped with eight A/D 
[analog-to-digital) input 
channels, four D/A (digital- 
to-analog) output chan- 
nels, screw-activated ter- 
minal strips for /О connec- 
tions, voltage-follower buf- 
fers on A/D inputs, V, 
output for ratiometric trans- 
ducers, and buffers on D/A 
outputs. It’s compatible 
with any language, such 
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as BASIC, that allows direct 
addressing of specific mem- 
ory locations. 

The ADA 8/4 AP plugs 
in any Apple II /О slot ex- 
cept slot O. Complete speci- 
fications are available upon 
request from International 
Aerospace Products Inc., 
POB 166, White Marsh, 
VA 23183. 

Circle 569 on inquiry card. 


Color Port 

The Color Port from 
Maple Leaf Systems gives 
your Radio Shack TRS-80 
Color Computer powerful 
input/output capabilities. 
The plug-in cartridge Color 
Port gives the Color Com- 
puter two fully program- 
табе 8-bit bidirectional 
parallel ports with full 
handshaking. lt supports 
full interrupt capability and 
computer voltage and logic 
control lines are brought 
out to the standard edge 
connector. Additionally, 
the cartridge has a socket 
for 2K bytes of RAM (ran- 
dom-access read/write 
memory] or EPROM (eras- 
able programmable read- 
only memory]. 

Optional equipment for 
the Color Port includes 
ZK-byte RAMs and 2K-byte 
EPROMs. With documen- 
tation, the Color Port car- 
tridge without memory 
costs $129.95. The op- 
tional RAM is available for 
$19.95, and the EPROM 
costs $12.95. All can be 
purchased from Maple Leaf 
Systems, POB 2190, Station 
C, Downsview, Ontario 
M2N 259, Canada. 

Circle 570 on inquiry card. 
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Glitch Sentinel Has 
Built-in Printer 

The Model GS-2 Glitch 
Sentinel power-line moni- 
tor from Billings McEachern 
diagnoses power problems 
for microcomputers, disk 
drives, and other sensitive 
electronic equipment. The 
Sentinel checks for power 
failures, low and high line 
voltages, spikes, voltage 
drops, high-frequency 
noise, and high and low 
line frequencies. Built-in 
features include a clock/ 
calendar, a user-enabled 
audible alarm, latched 
LEDs (light-emitting diodes] 
for each alarm type, and a 
printer that prints alarm 
messages in English. 

In addition to the Model 
GS-2, Billings McEachern 
offers the GS-1] and the 
GS-3 Glitch Sentry power- 
line monitors. The GS-1 is 
similar to the GS-2, but it 
does not have the printer, 
clock/calendar, and the 


line-frequency monitoring 
capabilities. The GS-3 is 
designed for three-phase 
power monitoring. 

In single units, the Model 
GS-2 Glitch Sentinel and 
the Model GS-3 cost $900; 
in lots of two to ten, the 
price is $750. A single GS-1 
costs $300, and two to ten 
units are available for $250 
each. Order directly from 
the manufacturer, Billings 
McEachern inc., Suite 106, 
333 Cobalt Way, Sunny- 
vale, CA 94086, (408) 
746-0830. 

Circle 571 on inquiry card. 


Apple Time 1! 

Time 1, ап Applied 
Engineering product, is a 
real-time clock/calendar for 
the Apple 1 computer. 
Time Il tells time in hours, 
minutes, and seconds with 
program-selectable 24-hour 


military or 12-hour (with 
a.m. and p.m. indication) 
formats. It tells you the date 
with year, month, date, 
day of week, and leap year 
information. Standard 
features include rapid date 
and time setting, crystal- 
control for 0.000596 accu- 
racy, latched input/output 
ports for easy PEEK and 
POKE BASIC programming, 
and an onboard battery 
backup that provides 
power-off operation for 
more than four months. 
With Time If, you can call 
up schedules, time events, 
and date listings and other 
printouts because its 
DiP-|dual-inline package) 
switch-selectable interrupts 
permit foreground and 
background operation of 
two programs simul- 
taneously. 

Time Il is supplied with a 
16-ѕесіог DOS 3.3 disk 
with Time Il programs and 
a 23-page operating 
manual that contains 
many example programs 
to use with your Apple Il. 
The price is $129. Contact 
Applied Engineering, POB 
470301, Dallas, TX 75247, 
(214] 492-2027. 

Circle 572 on inquiry card. 


SOFTWARE 


Stock and 
Commodities 

Messenger 
George Агпасѕ Inves- 
tors’ Micro Messenger 
(IMM) is made up of a 
group of investors who 
pool their expertise to de- 
velop stock- and commodi- 
ties-management software 
for the Apple Il. As ап IMM 


What's New? 


member, you receive an- 
nualy four packages con- 
taining floppy disk-based 
software, updated com- 
modity database, a detailed 
instruction book written in 
nontechnical language, 
complete documentation 
and reports, and graphics 
software that allows you 
to see buy-and-sell calls 
with daily open, high, low, 
and close. Opportunities to 
purchase technical trade 
books are also offered. 
The IMM membership 
fee is $995 for the first year 
and $350 for the second 
year. Members receive 
$100 for each program 
donated to IMM. Complete 
details are available from 
George Arndt, CTA, In- 
vestors Micro Messenger, 
POB 319, Harvard, MA 
01451, [617] 456-8830. 
Circle 573 on inquiry card. 


Atari BASIC Tutorials 

Santa Cruz Educational 
Software’s Tricky Tutorials 
are designed to help 
sharpen your Atari BASIC 
programming skills. Each 
tutorial in the six-disk pack- 
age consists of a discussion 
in plain language and ex- 
amples already entered 
and running. The topics 
covered are Display Lists, 
Horizontal and Vertical 
Scrolling, Page Flipping, 
Basics of Animation, Player 
Missile Graphics, and 
Sounds and Music. 

Tricky Tutorials are avail- 
able on tape or disk in a 
single package for $99.95 
plus $3 for shipping and 
handling. They require 


I6K- to 32K-byte tape- 
based Ataris or 24K- or 
32K-byte Ataris with disk 
drives. Order Tricky 
Tutorials from Santa Cruz 
Educational Software, 
5425 Jigger Dr., Soquel, 
CA 95073, (408) 476-4901. 
Circle 574 on inquiry card. 


Strategy Game 

Automated Simulations' 
Ricochet is a strategy game 
combined with fast-action 
graphics. It can be played 
with another player or any 
of four different computer 
opponents. Here's how it 
works: players maneuver 
Dlocks to set up a shot at 
the opposing goal and to 
protect their own goal. 
Each contestant has two 
launchers to fire. Shots 
ricochet off the blocks, 
earning points for each hit 
plus bonus points for hit- 
ting the opponent's goal. 
Before victory can be 
claimed, a player must win 
two of three (or three of 
five] games. 

Ricochet is available on 
cassette for 16K-byte Atari 
400/800s equipped with 
the BASIC ROM (read-only 
memory] cartridge and 
l6K-byte Level Il TRS-8Os. 
On disk, the game can be 
enjoyed on 32K-byte Atari 
400/800s, 32K TRS-80s 
with the TRSDOS operat- 
ing system, and 48K-byte 
Apples with Applesoft in 
ROM. The suggested retail 
price is $19.95. Contact 
Automated Simulations, 
POB 4247, Mountain 
View, CA 94040. 

Circle 575 on inquiry card. 


Solar 

Design Programs 

Version 2.0 of Solarsoft's 
Sunpas, Sunop, and Tsw- 
ing interactive solar- 
analysis programs for 
48K-byte Apple Il Plus com- 
puters is now available. 
Given both the solar input 
and the load on the build- 
ing, Sunpas and Sunop 
estimate the yearly aux- 
Шагу heating requirements 
of a passive solar building. 
Both programs are based 
on Los Alamos National 
Laboratory's Solar Load 
Ratio Method, which is de- 
scribed in volume two of 
the Passive Solar Design 
Handbook (available for 
$30.50 from National 
Technical information Ser- 
vice, 5285 Port Royal Rd., 
Springfield, VA 22161). 
With documentation, Sun- 
pas and Sunop cost $250 
each or $400, if purchased 
together. 

Tswing is a nodal- 
analysis thermal-simulation 
program that helps predict 
temperature swings in a 
building. It is useful for siz- 
ing mass and glazing areas 
to prevent overheating. 
Tswing makes extensive 
use of graphs to supple- 
ment hard-copy printouts 
of data. Provided with 
Tswing is Solgain, a clear- 
day solar-insolation routine 
to calculate incident and 
transmitted hourly solar 
gains. Tswing costs $395, 
including a 60-page 
manual. 

Sunpas, Sunop, and 
Tswing can be purchased 
as a three-program pack- 
age for $700. Yearly sub- 
scriptions to an updating 
service are available for 
$75, and users manuals 


without software may be 
obtained for $25. Get addi- 
tional details on these pro- 
grams from Solarsoft Inc., 
POB 124, Snowmass, CO 
81654, (303) 927-4411. 

Circle 576 on inquiry card. 


PILOT for CP/M 

Owners of CP/M-based 
computers can now run 
the Nevada PILOT lan- 
quage, thanks to Ellis Com- 
puting. A  string-oriented 
language, Nevada PILOT is 
designed for interactive ap- 
plications such as data en- 
try, programmed instruc- 
tion, and testing. Among 
its many features are an in- 
tegrated full-screen text 
editor and the ability to 
drive video-tape recorders, 
voice-response units, and 
other optional equipment. 
With Nevada PILOT, 
someone with no prior 
computer experience can 
develop dialog programs in 
an hour or so. Nevada 
PILOT meets all PILOT-73 
standards. 

Nevada PILOT requires 
32K bytes of RAM (ran- 
dom-access read/write 
memory], one disk drive, 
a Video display and key- 
board. lt will run on 
TRS-80, North Star, Super- 
brain, Micropolis, Vector, 
Softcard-equipped Apples, 
and many other CP/M- 
based systems. Nevada 
PILOT costs $149.95, 
which includes a floppy 
disk and a manual, and is 
available from Ellis Com- 
puting, 600 41st Ave., San 
Francisco, CA 294121, 
(415) 751-1522. 

Circle 577 оп inquiry card. 
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Flexible Changes 

The Flex 9.0 DOS (disk 
operating system] for Radio 
Shack's TRS-80 Color Com- 
puter is available from 
Technical Systems Con- 
sultants (TSC), 111 Pro- 
vidence Rd., Chapel Hill, 
NC 27/514. Occasionally, 
changes to TSC-supplied 
utility programs are re- 
quired to avoid memory 
conflicts with the BASIC 
ROMs (read-only memo- 
ries). These changes and 
an implementation quide 
can be obtained from 
South East Media, POB 
794, Chattanooga, TN 
37443. 
Circle 578 on inquiry card. 


Wiremaster 4.02 

Afterthought Engineer- 
ing has released version 
4.02 of its Wiremaster soft- 
ware tool for the design, 
layout, and construction of 
electronics hardware. 
Wiremaster generates net- 
work maps, wire lists, 
cross-references, and 
checklists. It can handle 
large industrial jobs as well 
as small prototypes and 
hobby projects. Version 
4.02 enhancements in- 
clude location accuracy of 
0.001 inch, provisions for 
twisted-pair and coaxial 
wiring, and input language 
expansions that handle 
special components such 
as connectors. 

Wiremaster version 4.02 
costs $200; computer club 
members are eligible for a 
50% discount. Updates to 
earlier versions are priced at 
$25. Complete details can 
be obtained from  After- 
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thought Engineering, 7266 
Courtney Dr., San Diego, 
CA 92111, (714) 279-2868. 
Circle 579 on inquiry card. 


TRS-80 
Game System 

The Adventure System 
has all the necessary ingre- 
dients you need to cook up 
adventure-type games on 
your Radio Shack TRS-80 
Model | or Ill. Offered by 
The Alternate Source, the 
Adventure System consists 
of an editor that compiles a 
command language into 
an adventure database 
and a driver program that 
executes the database. A 
manual documenting the 
Adventure Language syn- 
tax and a complete analysis 
of a small adventure is pro- 
vided. Two full adventures 
are also supplied with the 
System. 

The Adventure System 
requires a 48K-byte TRS-80 
Model ! or Ill with disk 
drives. It is available on for- 
matted disks for $39.95. 
Purchase orders are being 
fulfilled by The Alternate 
Source, 1806 Ada St., Lans- 
ing, Mi 48910, (517] 
487-3358. 

Circle 580 on inquiry card. 


Disk Recovery System 

DPatch 1.3 is a CP/M- 
and MP/M-based disk 
recovery and reliability sys- 
tem from Advanced Micro 
Techniques. It gives you 
the ability to recover files 
that contain input/output 


errors and to regain the use 
Of disks that have error 
tracks. With DPatch, files 
that have been erased 
from the disk directory may 
be recovered. Additionally, 
you can extract data from 
fles that are no longer 
readable under normal cir- 
cumstances. Damaged or 
unreadable disks can be 
returned to normal using 
DPatch's Surface Analysis, 
which analyzes and locks 
out damaged areas. 
DPatch is distributed in 


most popular disk formats 


and has a suggested retail 
price of $195. The manu- 
facturer invites dealer and 
OEM [original equipment 
manufacturer) inquiries. 
Complete specifications are 
available from Advanced 


Micro Techniques, Suite 
209, 1291 East Hillsdale 
Blvd., Foster City, CA 


94404, [415) 349-9336. 
Circle 581 on inquiry card. 


Bigbug Squashes 
Debugging Delays 
Future Project Corpora- 

tion has developed Bigbug, 
a Z80 monitor for control- 
ling Radio Shack TRS-80 
Model І Level Il assembly- 
language programming. 
The device features a 
ROM- (read-only memory] 
based monitor that doesn't 
need a backup, direct ac- 
cess of input/output, a 
hexadecimal calculator, 
built-in RS-232C driver soft- 
ware up to eight user- 
selectable breakpoints,and 
the ability to produce hard- 
copy printouts for debug- 
ging history. Bigbug can be 


treated as a subroutine 
from your programs, and 
its hardware can accept 
your own EPROM (eras- 
able programmable ROM), 
which can save you load- 
ing time. Other features in- 
clude 3K bytes of memory 
that permit a target pro- 
gram to be resident 
anywhere in memory. 
Bigbug costs $75. Fur- 
ther details are available 
from Future Project Corp., 
РОВ 11, Hawleyville, CT 
06440, (203) 775-3062. 
Circle 582 on inquiry card. 


Superfile System 

FY! Inc. has introduced 
Superfile, an indexing and 
file-retrieval system for text 
entries of any size. The sys- 
tem can handle more than 
7000 entries per database 
on 8-inch single-density 
disks or 2500 entries per 
database on  80K-byte 
5¥%-inch disks. Superfile 
can search as many as 100 
entries per second, and up 
to 65 keywords can be 
combined with AND, OR, 
and NOT in a single 
search. Superfile lets you 
direct output to the screen, 
printer, or disk, and it does 
not limit the amount of text 
per entry or the number of 
data disks per database. 
Additionally, Superfile can 
access up to 16 floppy- or 
hard-disk drives. 

Superfile runs under the 
CP/M operating system on 
Z80-based processors. 
Available on 8-inch and 
most 54-inch disks, Super- 
file costs $195, which in- 
cludes a demonstration 
database, installation pro- 


gram, and a user’s manual. 
Orders for the Superfile in- 
dexing and retrieval system 
are being accepted by FYI 
пс. РОВ 10998 #615a, 
Austin, TX 78766, (512) 
258-6310. 

Circle 583 on inquiry card. 


Statistics Package 

Questionnaire Service 
Company's Statistical Pack- 
age for Microcomputers 
(SP-Micro) is based on SPSS 
Inc.'s Statistical Package for 
Social Sciences. It features 
variable and value labels, 
long variable names, miss- 
ing values, and English-lan- 
Guage error messages. 
Built-in print routines are 
programmed for an 
80-column printer and in- 
Clude controls for page 
length. Among the pro- 
cedures implemented in SP- 
Micro are frequency 
distribution with optional 
histogram, cross-tabs [in- 
cludes chi-square}, Pearson 
correlation with an op- 
tional covariance table, 
and multiple regression 
with block-wise or step- 
wise inclusion levels. 

SP-Micro requires a 
TRS-80 Model Il or a North 
Star computer, the CP/M 
operating system, and 
CBASIC2. The manufac- 
turer recommends a mini- 
mum of 48K bytes of mem- 
ory and two disk drives. SP- 
Micro costs $250, including 
a manual, which is avail- 
able separately for $5. SP- 
Micro can be ordered from 
the Questionnaire Service 
Co. РОВ 23056, Lansing, 
MI 48909. 
Circle 584 on inquiry card. 


MISCELLANEOUS 


Micromonitor 


MK Enterprises’ Micro- 
monitor МХ2 100 Telepro- 
cessor is a 3 by 5 by 
| V2-inch. device that can 
connect your microcom- 
puter to the Bell Telephone 
Network. The Micromoni- 
tor is a DTMF (dual-tone 
multifrequency] transceiv- 
er/coupler outfitted with 
parallel input/output, two 
600-ohm audio channels, 
ring and off-hook signaling 
circuitry, a retriggerable cir- 
cuit that signals the pre- 
sence of a conversation, 
and circuitry that monitors 
the status of the telephone 
trunk [i.e., dial tone, ring- 
ing, busy, etc.]. Two on- 
board optoisolators can 
control your equipment by 
means of Touch-Tone (a 
registered trademark of 
AT&T) commands. The 
Micromonitor's Touch- 
Tone transmitter allows 
outward dialing in PABX 
[private automatic branch 
exchange) applications, in- 


cluding automatic redial 
and speed dialing, while its 
companion Touch-Tone 
receiver permits end-to-end 
signaling for remote data 
entry. When used with a 
microprocessor or an intelli- 
gent controller, the Micro- 
monitor is capable of per- 
forming sophisticated func- 
tions such as telephone call 
accounting, information re- 
trieval, radio-telephone 
paging, and remote securi- 
ty monitoring. 

Certified by the Federal 
Communications Commis- 
sion, the Micromonitor is 
compatible with Apple, 
STD bus, and many single- 
board computers. It costs 
$495, including a manual. 
Additional operating speci- 
fications are available from 
MK Enterprises, 8911 Nor- 
wick Rd., POB 29654, Rich- 
mond, VA 23229, (804) 
740-8380. 

Circle 585 on inquiry card. 


Monolithic Dual 8-Bit 
D/A Converter 

Analog Devices has in- 
troduced the AD7528, a 
monolithic dual 8-bit D/A 
(digital-to-analog) con- 
verter. With both con- 
verters on the same chip, 
and with the use of a com- 
mon data bus to load 
either D/A register, Analog 
Devices engineered the 
dual D/A converter in a 
20-pin DIP (dual-inline 
package). The А07528 
has onboard data latches 
and a microprocessor inter- 
face. Each of the 
AD7528's D/A converters 
has its own reference in- 
put, which eliminates the 
need to test and select D/A 
converters in most appltca- 
tions where precise match- 
ing 15 required. 

The AD7528 monolithic 
dual 8-bit D/A converter is 
available in various grades 
for industrial and military 
applications. Complete 
grade descriptions and 
product information can be 
obtained from Analog De- 
vices, Route 1 Industrial 
Park, POB 280, Norwood, 
MA 02062. 

Circle 586 on inquiry card. 


Data Line Tester 

Warren Instrotech’s por- 
table W-DLT  (data-line 
tester] can identify seven 
commonly used RS-232C 
data lines and show the 
likely cause of a connec- 
tion problem. It's provided 
with a switch that enables 
it to function as a Null 
Modem, which ts used to 
interconnect two ter- 
minals, modems, or com- 
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puters without rewiring 
cables. In the Null Modem 
mode, any standard device 
can communicate with 
other devices by means of 
one standard type of cable. 
The W-DLT comes with 
a full set of instructions and 
a one-year warranty. It 
costs $59.95; quantity and 
dealer discounts are avail- 
able. Contact Warren In- 
strotech Ltd., РОВ 4500, 
Ogdensburg, NY 13669; in 
Canada, POB 5739, Sta- 
tion F, Ottawa, Ontario 
K2C 3M1, (613] 728-9120. 
Circle 587 on inquiry card. 
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5-1 00-based 

Dynamic RAM Board 

Sonics Research Cor- 
poration recently intro- 
duced a low-cost 5-100- 
based 64K-byte bank- 
Selectable dynamic RAM 
(random-access read/write 
memory) board. The board 
provides continuous mem- 
ory refresh during system 
resets and long wait states, 
true bank-selectability іп 
16K-byte levels, switch- 
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selectable port assign- 
ments, and compatibility 
with most Z80-based S100 
systems, including Cro- 
memco, North Star, Vector 
Graphic, TDL, and SD 
Systems. Other features in- 
clude the ability to assign 
16K-byte banks to any of 
four locations within the 
64K-byte address space 
and the ability to enable 
and disable 16K-byte banks 
under software control. 
Power requirements аге 
бу watts. 

The Sonics Research 
64K-byte dynamic memory 
board has a suggested re- 
tal price of $450, assem- 
bled and tested. Further in- 
formation is available from 
Sonics Research Corp., 
Suite 505, 1500 Northwest 
62nd St., Fort Lauderdale, 
FL.33309, [305] 776-7177, 
Circle 588 on inquiry card. 


Hug Your 
Office Equipment 
The Huggy System can 

protect your office equip- 
ment from theft. Conven- 
tional tools cannot remove 
the Huggy System's "Tuf- 
nut," yet removal does not 
require special tools. 

The Huggy System num- 
ber 101 will secure a single 
piece of equipment. It’s 
available in kit form for 
$10.95. The master Huggy 
System service kit, number 
1020, secures up to 1 2 ma- 
chines and is available for 
$689.50. Contact the 
Huggy System, 2660 West 
Chester Pike, Broomall, PA 
19008, (800) 345-1280; in 
Pennsylvania, (215) 
359-1004. 

Circle 589 on inquiry card. 


Hide Your Cables and Wires 


Designatron's Organizer 
places your Radio Shack 
TRS-80 Model 5 com- 
ponents into a single desk- 
top package, hiding the 
wires and cables. The 
Organizer is made up of 
two wood-grain cabinets. 
The first cabinet, which has 
a removable front panel for 
easy rebooting, holds the 
monitor, expansion inter- 
face, power supplies, line 


Align Disk Drives 

Without a Scope 

The Lynx-300 from Lynx 
Design & Technology lets 
your field-service personnel 
make all necessary floppy- 
disk alignment adjustments 
without an oscilloscope. 
The Lynx-300 comes with 
a color-coded set of 
probes, which attach 
directly to a drive's printed- 
circuit board, and with a 
series of LEDs (light- 
emitting diodes] to indicate 
the proper settings for 
radial and index/sector ad- 


filters, power strip, and fan. 
The second cabinet can 
hold up to four disk drives, 
a tape recorder, fan, floppy 
disks, and cassettes. 

The Organizer costs 
$87.50, plus $8.75 ship- 
ping and handling. Orders 
are being accepted by De- 
signatron, 2794 Hume Rd., 
Malibu, CA 90265, (213} 
456-9023. 

Circle 590 on inquiry card. 


justments and to indicate if 
the adjustment is not 
within specifications. The 


Lynx-300 is powered 
directly from the drive. 
The Lynx-300 comes 
with a zippered leatherette 
case and is priced at $394 


What's New? 


(U.S. funds] and 5475 
(Canadian funds}. For com- 
plete specifications, contact 
Lynx Design & Technology 
Inc., 3880 Chesswood Dr., 
Downsview, Ontario M3J 
2W6, Canada, (416] 
638-4875. 

Circle 591 on inquiry card. 


Products for 
HP Users 
The Hand Held Products 
Division of F.M. W/eaver 


Associates produces a 
wide range of products 
and services for HP 
(Hewlett-Packard) users. 
The HHP-16K EPROM 
(erasable programmable 
read-only memory] is one 
such product. It gives HP- 
41C and -41CV calculator 
users cost-effective applica- 
tion program storage. The 
HHP-16K, basically a ROM 
{read-only memory] emu- 
lator, can hold 4K- or 
8K-byte programs for 
Storage, or it can hold up 
to l6K-byte programs, 
depending on the selection 
of EPROMs. The HHP-16K 
costs $241. 

Other products offered 
include the HHP-41 DS user 
development system and 
the BURN software pro- 
gram for the HP-85 SDS-II 
computer. The BURN pro- 
gram is available for a one- 
time lease fee of $495. The 


Hand Held Products Divi- 
sion will convert to EPROM 
storage programs stored 
on magnetic cards or 
Hewlett-Packard develop- 
ment system tape or disk. 
The price for this service 
ranges from $50 for a 
4K-byte program to $100 
for a ló6K-byte program. 
For more information, con- 
tact F.M. Weaver Associ- 
ates Inc., Hand Held Prod- 
ucts Division, 6201 Fair 
Valley Dr., Charlotte, NC 
28211, (704) 377-3841. 

Circle 592 on inquiry card. 


Floppy-Disk 
Controllers 

Western Digital Cor- 
poration has introduced 
the FDI76X family of 
5¥%-inch floppy-disk con- 
trollers that provides all the 
features of its industry- 
standard FD179X family. 
The FD176X family oper- 
ates at | MHz and is fully 
compatible with existing 
minifloppy-disk designs us- 
ing the FD179X standard. 
Aimed at soft-sectored sys- 
tems equipped with auto- 
matic track seek with 
verification and providing 
DMA (direct memory ac- 
cess) or programmed data- 
bus transfers, the FD176X 
family supports single- or 
multiple-sector reads or 
writes with automatic sec- 
tor search in both modes, 
or it can read and write an 
entire track. Currently, 
Western Digital has four 
members in the family: the 
FD1/761, 763, -65, and -67, 
which cover all combina- 
tions of single- or double- 
density, true or inverted 


data bus, and single- or 
double-sided drives. The 
FD176X family can be 
used with single-density 
IBM 3740 or double- 


density IBM System/34 for- 
mats. 

In production quantities, 
the РОТ76Х family is avail- 
able in ceramic or plastic 


Keyboard Guard 

Plexa-Lok from Last Elec- 
tronics guards your Apple ll 
keyboard from contami- 
nants and curious fingers. 
Made of clear 0.080-inch- 
thick acrylic, Plexa-Lok slips 
up and over the keyboard, 
then snaps into position. It 


packages for 40-pin de- 
vices. for $36 апа $25.30, 
respectively. Full product 
information and applica- 
tions assistance can be ob- 
tained from Western 
Digital Corp. 2445 Mc- 
Cabe Way, Irvine, CA 
92714, (714) 557-3550. 

Circle 593 on inquiry card. 


does not affect air circula- 
tion. 

Plexa-Lok comes with a 
60-day warranty and costs 
$19.95, postpaid. Contact 
Last Electronics, POB 
1300, San Andreas, CA 
95249, (209) 754-1800. 
Circle 594 on inquiry card. 


Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from "new product" or "press release" copy sent by the . 
promoters of new products. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup- 


pliers to this marketplace. The information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica- 

| tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the “What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 
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Circle 184 on inquiry card. 


General 
Software 


Mailing Address: 

1454 S. 25th St. 

Terre Haute, IN 47803 

WE HONOR 

VISA and MASTERCHARGE 


TOLL FREE - Outside Indiana 
1-800-457-0517 


ORDER DESKS 
(812) 234-9421 
Best Selection 
Best Service 


Write for our famous CATALOG. 
Contains many items not In ad. 
Still only $1.00 (refund with pur- 
chase) Outside US add $10 plus 
Air Parcel Postage. Add $3.50 
postage and handling per each 
item. Indiana residents add 4% 
sales tax. Allow 2 weeks on 
checks. COD add $3.00 per item. 
Prices subject to change without 
notice. All Items subject to 
availability. ^ 
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ACCESS801....... . 6249/50 
ACCESS 80 I $429/50 
FRONTIER SOFTWARE 
Professional 

Time Accounting ..$549/40 
General Subroutine ....... .... 269/40 
Application Utilities ,. .,  ..,..$439/40 
ISA 


. 229/25 
.. $109 


.$349/30 
.$429/30 
.$316/20 
.$140/15 


$179/50 
$ 84/20 
$279 


атвисаа і pHa 


ui a4 


5ребчага.,,,..„,......... 
SP/Law 
PASCAL LANGUAGE ` 
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Pascal MT + V5.5 
Compiler 
SPP Only 
KEY BITS 
Wordsearch 
String 80 . ; . 
String 80 (Source) . РЕ 
String Bit . m .. 65 
MICRO AP 
Selector IV ................... $269/35 
Selector V , arsa s 
SBasic. . 
MICRO TAX 


fe rheerert 
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wett te e+wkvea t 


$269/25 


*Combo Il + Il ik ys 
Microsoft 5.3 . 

Run time module 
MICRO PRO? 
Wordstar . 


Fortran-80 есюн 
Cobol-80 ,..... . . 
M-Sort . 
Macro-80 saa ese 
Edit-80 . „в 
MuSimp/muMath , 
MuLisp-80 . 
ORGANIC SOFTWARE 
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* Milestone . «6224: 2269/30 
PACIFIC SOFTWARE 
Sequitur 
Onyx, Plexus, .. 
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TAE 


»t14k 


$3495/NA 
$5000/NA 
PEACHTREE® 
General Ledger . .%399/40 
Accounts Receivable .,, , .$399/40 
Accounts Payable ..,,.., ...$399/40 
Payroll... „.... „ « 5399/40 
Inventory „e - -399/40 
Mailing Address .,.4. .. .... 9399/40 
for P5 Version add $119 


$799/40 
Property Mgt ... 
Passive Payroll . , .$449/40 
Series 7 Peachtree 
Sales Тгаскег.............. $3049/55 
AR-Sales Analysis ,.,.......51299/50 


Inventory .. 
Order Entry $699/40 
SOHO GROUP 

Matchmaker $ 97/20 
Worksheet . , .$177/20 
SORCIM 

*Pascal/M Z80..,..... EUN de $349/40 
Pascal/M 86/88 
$149/20 


CEE , . us 


STRUCTURED сатма GROUP 
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Call for others 

SUPERSOFT 
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28000 Xassembler . 
Others less 10% 
WHITESMITHS 

C Compiler . 5700/40 
Pascal (incl C) . . -$900/45 
Cross Compiler 8080/280 host ` 

Target M68000, PDP11, 11/70, VAX 


IBM PERSONAL COMPUTER 
Wordstar 3.0 . aqaran sa ... 
Mailmerge,....... DP M ,. $109/25 
Supercalc . 
Visicalc (256K) . 
Optimizer ..:-. ............. .$200/NA 
CP/M-86 
Supersoft C = . .$500/NA 
Pascal MT + B6w/SPP ,, ,..,.$9730/NA 
СВаѕіс-86,,............ nee 5299/NA | 
SuperCalc | 
SuperSoft С Compiler. 
Wordmaster . 
MISCELLANEOUS ' 
dBASE II 


a bi4dk**tüuu»t 


$575/50 
y9-wSd rk ox m s t gn ,..$269/30 

"Fabs (В-Тгее). ........... oe $159/25 
mu. uuet: .$159/25 

*бирегуух .............. .2,.9 89/15 


*Micro B+ 
(Specify CAT OR) qo . .$229/20 


- oom $n des + 


Я . .$309/60 
WS Training Guide......... wet 20 
WS Custom Notes 

MailMerge . 

E "EEG 
Datastar., А 

05 Сиѕіот Notes . ones 

Calestar... sa. « 

Supersortl,.,.. 

Spellstar. экза кь» э t. 9449/25 
MICROSOFT $224/20 
Mail BD РЕРНИ q4 T ber nni 1 


Basic Compiler ... * Available for Appie wh Soltcard A 


*Act 86/B8 . nan ne conan: 
*Trans 86. #9 зезна 4 
*Supercalc. 
SOUTHERN COMPUTERS 
ae. $224/35 
. - $349/35 
$224/15 


‚ 3149/25 
$119/25 
$269 


*Mini Model, 
*Spellbinder . 
* Statpak të +o ter ниәте wee 
*"Тһе Мога", „а... ааз + - - 7 
LYK ars саж э азага. жый aCe a scone . «9199/20 
Mfg. Inventory and Control Program 
TI990, 300 Meg. storage required 
Distributed in Cobol object code 
Call tor Info. .............. $20000/NA 
Write for catalog ($1.00) and other range 


ARTIFICIAL INTELLIGENCE 
Dental (PAS-3) 
Medical (PAS-3) 
Bron SOFTWARE 
STAM 


DIGITAL RESEARCH 
CP/M 

2.2 Intel MDS-800 
Northstar (Horizon) 


ntt - 


$149/25 
+ 9149/25 


CCS 2810 
Godbout Z-80A 
Godbout 8085A 


Virtually the industry standard. High quality/ 
reliability. Full featured, double sided, double 


density. 
Tandon TM 848.. 


$525 quantity 1, $499 quantity 2 up. 


TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 
TM100-2....48TPI (500 KBYTES} 
Compatible with Northstar, Cromemco, TRS-80 


TM100-4....96 TPI (1000 KBYTES), 
Compatible with Zenith, Heath, etc. 


TANDON 5%” HARD DISKS 
TM 602 (5MB) 
TM 603 (10MB)..... Wo$ "o9 $ @ P» b ^ bo» 3» b wo» 5 а 


MEMORY 


CCS 2065 64K dynamic 
CCS 2116 32K static 
Godbout RAM 17 64K 


I/O 


CCS 2710 4 SIO 
Godbout Interfacer 1 
Godbout Interfacer 2 


$545 


a » 4 HS 


NEW !!!! 
Qume Sprint 9 


DAISY WHEEL PRINTER.. $2395 
45 CPS, RO. Available in KSH version. 

Call for further particulars. 

Ribbons: $125/case 

Bidirectional tractor feed $225 


NEW !!!! 
ABM 85 Video Terminal.. $ 895 
— Detachable keyboard 
— Televideo 920, ADM 3A compatible 
— High resolution green phosphor (23 MHZ) 
— Extra multi-bus or S-100 slot for stand-alone 
capability 


CONTROLLERS 


Tarbell single density kit 
Tarbell single density A & T .. 
Tarbell double density A & T 
CCS 2422 w/CPM 22 
Godbout Disk 1 


aas т: 


MISCELLANEOUS 


2 Disk drive enclosure..... $ 95 
(fits Siemens, Shugart, Qume) 
CP-206 power supply 
(powers two floppies) 


Cable Kits 2 drives 


З drives.... 


Diskettes ss $39/10 — ds $59/10 


Electrolabs 


POB 1608, Palo Alto, CA 94302 (415) 965-7040 


Terms of sale: cash or checks, MC/ 
VISA. Min. order $25. CA residents 
add 6% tax. Prices subject to change 
without notice. All goods subject to 
prior sale. 


Mini-Enclosure with power supply 
1 drive 
2 drives 
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sur TRS-80 video screen will 
come to life. 


Bring your TRS-80 computer's video screen to life with the many striking graphics 
displays and functional programming techniques presented in this exciting and 


easy-to-follow new book! 


Beginning with the basics, the authors introduce you to the tools of computer 
graphics, including the capabilities of the video screen, keyboard and character 
control, and graphics programming techniques such as concatenation, looping, and 


using subroutines and strings. The real fun 
begins as you learn how to create vivid displays 
ranging from business charts and mathematical 
function plots to dragons and lions, laser can- 
nons, beautiful artistic designs, and a unique 
animated figure called Critter. Complete pro- 
gram listings and suggestions for modifications 
accompany each of the more than 100 graphic 
displays. 

Besides providing guidance to those inter- 
ested in specific applications, this book also 
serves the novice as an excellent introduction to 
programming in BASIC and machine language. 

Written in a witty, readable style and com- 
plemented by over 100 detailed illustrations, 
TRS-80 Graphics for the Model ! and Model 11! is 
both a thorough guide and an invaluable refer- 
ence for anyone interested in the exciting field 
of computer graphics. 


ISBN 0-07-033303-3 
288 pages 
Softcover 
Illustrated 

Price $12.95 


Prepayment is required. 


Please odd 51.00 то cover shipping cost. 


Order Toll-Free 9001256 5420 СВ. 


Circle 64 on inquiry card. 


1 


” i 


i$ 
| 
|! 
| 


Гаете cha Medel i 
| саме) ‘ 


TRS-80 | 
паты | 
RRP Haz 
GRAPHS 
GRAPHICS 
TRS-80 
TRS HO: 
CRDI HOS 
GRAPHS 
GRAPHICS 
TRS-80 
"Ft i550. 
PRIUS ARES 
CHAP tS 
GRAPHICS 


NEW 23K 
PERSONAL 
COMPUTER 
$2390 FACTORY SALE 


You get the NEW APF-IM-1 Full Size Powerful 
Computer: Includes 14K ROM with Level 11 BASIC 
built in, 9K User RAM, Color, Sound, Professional 


53 keyboard, Two controllers, Two 10 key numer- 
ic pads, High speed cassette, A.C. adapter, RF 
modulator, T.V. switchbox. Accepts T APE-DISK- 
PLUG IN CARTRIDGES. It is PLUG IN EXPAND- 
ABLE at lowcost. 90 day parts and labor warran- 
ty, owners guide, BASIC language manual. Ali 
this in a beautiful black and white console case 
for only *239™, 

15 DAY FREE TRIAL Return within 15 days com- 
plete and undamaged for refund of purchase 
price. 


PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/382-2192 


Circle 339 on inquiry card. 


` Build and Enhance 


your Apple * software library 

at affordable prices. 

For the FIRST time — PACKED 
, disks with 60 outstanding 

programs. 

Your Apple " needs programs! 

At last you have an opportunity 

to use your Apple" to its fullest 

capacity! 


APPLEWARE It. offers on each disk an 


extensive variety af programs including: 


Business + Printer e Graphics 
Games * Text e Music 
Utilities a DataBase * Finance 
Science * Engineering * and many 
others with 3.3 DOS for easy demuffining. 


First 3 disks available at $59.95 each 
Order all 3 for a free bonus disk. 
Call now toll free: 1—800-327-8664 
Fla. Residents: 305—584-7004 


Please add $3 for postage & nanding. 


6400 Hayes St. 


Hollywood, FL 33024 
‘TM Apple із а registered trademark of Apple Computer Co. 


Circle 30 on inquiry card. 


PC/FORTH 


Complete FORTH progrom development systems 
for the IBM® Personol Computer. Packages 
include interpreter/compiler with virtuol memory 
monogement, line editor, custom screen editor, 
assembler, decompiler, utilities, file ond record 
access modules, and топу demonstration pro- 


grams. 100 page user manual .... $100.00 


Flooting point orithmetic extensions ond cross 
compiler available at additianal cast. 


Ready to run under PC-DOS or CP/M-86° 
Standalone version available soon. 64 kbytes 
RAM and two disk drives recommended. (IBM 
is a registered trademark of International 
Business Machines Corp. CP/M is o registered 
trademark of Digital Research, Inc.) 


Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 
(213) 306-7412 


Circle 227 on inquiry card. 


The Vital Link 


CFR la an advanced Пекі formatter ohennig 
fast, Пако word procasgsing for ihe 
UCSD p-System. 


CPA шпеШота Include pagination, underiining. 
proportional spacing and a ini mare. 

CPA i5 avallable now on B" diskettes far p-5ys- 
jem versions ÎÎ and IV including 175 раро шаага" 
manual... 8199.06, 

Users’ manual along... $30.00 


* EES p Буар it ш rečni m3 Бене 
Regent z4 ee Lider ed Cle ж 


‘SOFTWARE FOR 
n SYSTEMS AND 
APPLICATIONS 


AVE 


11580 Sorrenio Valiey Ad San Diego, CA 92121 


Sulla 11 (714) 452-9340 


Circle 72 on inquiry card. 


PRICE BREAK 


MX-80 


CARTRIDGE RIBBONS 


Ш EA. 
$107.46 per dozen 


Minimum Order 3 Ribbons 
Price Includes Shipping 
We accept Mastercard and Visa 


CHECK-MATE™ 


P.O. BOX 103, RANDOLPH, МА 02368 
Call Toll Free - 1-800-343-7706 
In Massachusetts - 617-963-7694 


Circle 74 on inquiry card. 


Microprocessor Catalog 


40 page colaleg of 4809 tingle board compulers, 
interlace modules, SPRINT 68 contol compuler! 
development system, WIZED mullitask#ing DOS, 
aGssemblers, compliers, ВАС, cross Guembe, crema 
complets, custom engineering, ОЕМ applications 
Ыг 


Wintek Corp. 
iolaygtis. IN 479D4 
s 317-742-8428 


Circle 432 on inquiry card. 


*ADDS* 


VIEWPOINT TERMINALS 
$495 


In addition EPI carries printers DEC & 
DG compatible terminals and modems. 
ltems in stock are shipped within 24 hours. 


ALL orders shipped COD, All items are 
new and in factory cartons with manufac- 
turers warranties. 


ECONOMY 
PERIPHERALS INC. 
(404) 952-0213 


Circle 158 on Inquiry card. 


maxell. 


Floppy Disks 
SAVE 40% wir 


5 УА 33 Specily solt, Price/t0 


MD1 or MH1 55/Ор....,„............. 
MD2 or MH2 О5/Ор........,.... "en 47 
MD1-DDM SS/QD/96 ТР1 .,.......... s.. 43 
MD2-DDM DS/QD/96 ТР1 


8’ Specify solt 
or 32 sector 


FD1 or FH1 55/00 
FD2 or FH2 DS/DD 


CHECKS — VISA — MC m6 O.D. 
(313) 777-7780 ADD 32 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ava. 
St. Clair Shores, Mi 48081 


Circle 236 on Inquiry card. 


№5 Now Available! 
The Light Pen For The 
IBM Personal 3 
Computer 


Ideal For: @ Program In- 
terface and menu selec- 
tion. ш Interactive graph- 
ics for engineering, business and CAD. 
ш Very effective educational programs, 
without keyboard problems. m SUPER 
games, exciting demonstrations and just 
plain fun. Professional Quality and Dur- 
able Construction, yel inexpensive. Fully 
Supported Under IBM Basic for Color/ 
Graphics Adapter with Monochrome or 
Color Displays or TV's. (Not for use with 
IBM Monochrome Display). уой огу 
ai ing. FT-156 Light Pen — $139.95 
Demo/Games Diskette —$29.95. Call or 
write us, or see your participating IBM® 
dealer. 


FTG DATA SYSTEMS 
10801 Dale Street, Suite M-2 

Р.0. Box 815 

Stanton, Calltornia 90608 

[714) 995-3900 VISA & M/C Accepted 


Circle 175 on Inquiry card. 


Why use their flexible discs: 


BASF, Control Data, Dysan, IBM, Kybe, Maxell, 
Nashua, Scotch, Syncom, Verbatim or Wabash 


when you could be using 


MEMOREX 


high quality error free discs? 


CE quant. 

100 price 

Product Description Part # per disc ($) 
8” SSSD IBM Compatible (128 B/S, 26 Sectors) 3062 2.09 
8" SSSD Shugart Compatible, 32 Hard Sector 3015 2.09 
8" SSSD CPT 8000 Compatible, Soft Sector 3045 2.99 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 3090 2.74 
8" DSDD Soft Sector (Unformatted) 3102 3.34 
8" DSDD Soft Sector (128 B/S, 26 Sectors) 3115 3.34 
8" DSDD Soft Sector (256 B/S, 26 Sectors) 3103 3.34 
8" DSDD Soft Sector (512 B/S, 15 Sectors) 3114 3.34 
8” DSDD Soft Sector (1024 B/S, 8 Sectors) 3104 3.34 
5⁄4" SSDD Soft Sector w/Hub Ring 3481 2.34 
5%" SSDD 10 Hard Sector w/Hub Ring 3483 2.34 
5%” SSDD 16 Hard Sector w/Hub Ring 3485 2.34 
574" DSDD Soft Sector w/Hub Ring 3491 3.09 
5%" 0500 10 Hard Sector w/Hub Ring 3493 3.09 
57" DSDD 16 Hard Sector w/Hub Ring 3495 3.09 
5%” SSDD Soft Sector w/Hub Ring (96 TPI) 3504 2.99 
5%" 0500 Soft Sector w/Hub Ring (96 TPI) 3501 3.99 


SSSD = Single Sided Single Density; SSDD = Single Sided Double Density 
DSDD = Double Sided Double Density; TPI = Tracks per inch 


Memorex Flexible Discs... The Ultimate in Memory Excellence 


Free Memorex Mini-Disc Offer - Save 10% 

Every carton of 10 Memorex5% inch mini-discs sold by 
Communications Electronics, now has a coupon good 
for a free Memorex mini-disc. For every case of 100 
Memorex mini-discs you buy from CE, you'll get 10 free 
mini-discs directly from Memorex. There is no limit to 
the number of discs you can purchase on this special 
offer. This offer is good only in the U.S.A. and ends on 
December 31, 1982. 


Quality 

Memorex means quality products that you can depend 
on. Quality control at Memorex means starting with the 
best materials available and continual surveillance 
throughout the entire manufacturing process. Theben- 
efit of Memorex's years of experience in magnetic 
media production, resulting, for instance, in proprietary 
coating formulations. The most sophisticated testing 
procedures you'll find anywhere in.the business. 


100 Percent Error Free 

Eachandevery Memorex Flexible Discis certified to be 
100 percent error free. Each track of each flexibte disc 
is tested, individually, to Memorex's stringent standards 
of excellence. They test signal amplitude, resolution, 
low-pass modulation, overwrite, missing pulse error 
and extra pulse error. Rigid quality audits are built into 
every step of the manufacturing process and stringent 
testing result in a standard of excellence that assures 
you, our customer, of a quality product designed for 
increased reliability and consistent top performance. 


Customer-Oriented Packaging 

The desk-top box containing ten discs is convenient for 
filing and storage. Both box labels and jacket labels 
provide full information on compatibility, density, sec- 
toring, and record length. Envelopes with multi-lan- 
guage care and handling instructions and and color- 
coded removable labels are included. A write-protect 
feature is available to provide data security. 


Full One Year Warranty— Your Assurance of Quality 
Memorex Flexible Discs will bereplacedfree ofcharge 
by Memorex iftheyarefoundtobe defective in materials 
or workmanship within one year ofthe date of purchase. 
Other than replacement, Memorex will not be respon- 
sible forany damages or losses (including consequential 
uae" caused by the use of Memorex Flexible 
iscs. 


x. 
~~ 


Circle 85 on inquiry card. 


Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton 
and 10 cartons to a case. Please order only in increments 
of 100 units forquantity 100 pricing. We are also willing to 
accommodate your smaller orders. Quantities less than 
100 units are available in increments of 10 units at a 1096 
surcharge. Quentity discounts are also available. Order 
500 or more discs at the same time and deduct 196; 1,000 
or more saves you 296; 2,000 or more saves you 396; 5,000 
or more saves you 4%; 10,000 or more saves you 5%; 
25,000 or more saves you 69€; 50,000 or more saves you 
7% and 100,000 or more discs earns you an 8% discount 
off our super low quantity 100 price. Almost all Memorex 
Flexible Discs are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. if you need 
furtherassistance to find the flexible disc that'sright for 
you, call the Memorex compatibility hotline. Dial toll-free 
800-538-8080 and ask forthe flexible disc hotline extension 
0997. In California dial 800-672-3525 extension 0997. 
Outside the U.S.A. dial 408-987-0997. 


Buy with Confidence 

To get the fastest delivery from CE of your Memorex 
Flexible Discs, send or phone your order directly to our 
Computer Products Division, Be sure to calculate your 
price using the CE prices in this ad. Michigan residents 
please add 496 sales tax. Written purchase orders are 
accepted from approved government agencies and most 
well rated firms at a 3096 surcharge for net 30 billing. All 
salesare subject toavailability, acceptance and verification. 
All sales are final. Prices, terms and specifications are 
subject tochange without notice. Out of stock items will be 
placed on backorder automatically unlessCE is instructed 
differently. Minimum prepaid order $50.00. Minimum 
purchase order $200.00. International orders are invited 
with a $20.00 surcharge for special handling in addition to 
shipping charges. All shipments are F.O.B. Ann Arbor, 
Michigan, No COD's please. Non-certified and foreign 
checks require bank clearance. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. Add $8.00 per case or 
partial-case of 100 B-inch discs or $6.00 per case or partial 
case of 100 5%-inch mini-discs for U.P.S. ground shipping and 
handling in the continental U.S.A. If you have a MasterCard or 
Visa card, you may call anytime and place a credit card order. 
Order toll-free in the U.S. Dial BO0-521-4414. If you are 
outside the U.S. orin Michigan, dial313-994-4444, Order your 
high quality, error free Memorex discs today. 


Copyright *1982 Communications Electronics? Ad*051782 


Free disc offer 


Save 10% 
OJEE 


Order Toll-Free! 
(800) 521-4414 


In Michigan (313) 994-4444 


™ 


For Data Reliability—Memorex Flexible Discs 


| MA COMMUNICATIONS 
ELECTRONICS" 


Computer Products Division 


854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 
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Diagnostics апа 


Treatment 
for your 


CP/M* Computer 


TINYDOC™. ИОНИ 29.95 р.р. 
(B"/554" CP/M Disk) 


Tests and diagnoses НО, Memory, Disk-System, CPU; 
reads file parameters and mends files under software con- 
trol; pinpoints bad chips, etc. (If 5:4 disk, specify} 


MICRO SERVICE GUIDE I 
“CP/M Computer System Servicing". ........ 7.95 p.p. 


MICRO SERVICE GUIDE II 


"SA800/801 Disk Drive Servicing. .......... 9.95 p.p. 
MICRO SERVICE GUIDE books are written for anyone 
with basic electronic knowledge and ability to use screw- 
drivers. The appendix provides detailed repair techniques 
for people with soldering iron and an oscilloscope. 


US Fundsonly. Foreign ordersadd $8.00, Personal checks 
take 3-4 weeks. California residents add 696 tax. All orders 
are confirmed by mail. Write for technical details. 


R. F. & ASSOCIATES 
1930 Purdue Ave. 
Los Angeles, California 90025 
(213) 477-8310 
*Trademark of Digital Research 


= High Contrast Black-StripeTube 
* Ultra-Stathe Can erence 

a 157 KHz. 50-60 Hz Sync. 

» Full Documentation 

=" 1107 220 VAC, 560». 

» 90 Day Warranty 

* Analaginputs 


13" - $359" 


120 nirpis м 52578625 linas 32 Ihe 


I9" - 5389" 


340 pixels х 525/625 lines, 48 Ips 


IBM Cable - $49» 


Active Circuit displays 16 Colors 


Joards) 

iccommocalfes: Two fullsizeG" Flops, BIG 
jJOARD. Power Supply, Coobno Fan, "D" 
cutouts for seal, parallel, CRT and 


тиедг eaneactinns атт “AE саре 


APPLE TREE 
GENEALOGY SYSTEM 


for your 


APPLE 11+ Computer | 
Professional-level Family 


Recordkeeping System 
1000 Names (variable-length) 
Hierarchical Data-Structure 
Easy to Use 
Fast Memory-Resident Scroll 
Unique Label Control Matrix 
100 User-Definable Fields 
The Linkage Analyzer "м 
Customize Your Own Reports 
Autanatic Proofreader Report 
Self-teaching Tutorial 
Backed by 4 Years Gen. Computing 
Apple tl + 48k DOS 3.3 (1 or 2 Drives) 


n JFiske Software Systerns, Inc 
| z JFSS One University Place 
New York, NY 10003 


o g б © о 00025 B > ш 


569795 NYC/NYS Add Тах 


= 09 


Apple'"- , ple Computer 
Apple Tre." /The Linkage Anc Е 5 


Z8* CONTROL 


FEATURES: Zilog 28671 microprocessor with on 
chip basic interpreter: 12K of on board user memory 
with choice of ROM, RAM, or PROM, selectable їп 
4K increments: RS 232and 20 MA current loop 
serial 1/0: 110 to 9600 baud: 8255 peripheral 
interface with choice of TTL, R-Pack, or Open 
Collector 1/0 buffers: 48 parallel 1/0 lines total: Pin 
compatibility with industry standard OPTO 1/0 
modules: Two 8 bit counter timers with 6 bit prescalers: 
6 vectored interrupts: Module bus for full expansion: 
All chips socketed: Industrial grade construction. 


Price (1-9) $295.00 
* 28a trademark of Zilog Corp. 


LEHMANN & ASSOCIATES 
P.O. Box 566, Maumee, Ohio 43537 


(419) 891-0687 


NOT 5 MEGABYTES 
BUT 10 !!! 
S-100 $1995 APPLE 
TRS-80 


3%" 10 MB HARD DISK DRIVE 
SMART CONTROLLER 
S-100, APPLE OR TRS~80 
COMPUTER INTERFACE 


POWER SUPPLY - ENCLOSURE - FAN 
ALL CABLING 
COMPLETELY ASSEMBLED 
AND TESTED 


ASC W10 CURRENTLY RUNS 
ON THE FOLLOWING DISK 
OPERATING SYSTEMS: CP/M 
2.2, APPLE DOS, ТЕ5-80 
LDOS 


IASC » 
™ p.0. Box 615 


Lexington Park, MD 20653 
(301) 863-6784 


LDOS is a trademark of Logical Systems Inc 
TRS-80 is a Lradenar& of Tandy Corp. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDI Call Free (800)235-4137 
for prices and information. Dealer 
inquiries 
accepted 


invited and C.OD.s 


PACIFIC 

EXCHANGES 

100 Foothill Blvd 

San Luis Obispo, CA 

93401 In Cal call 
еф (800)592-5935 or 
с NB805)543- 1037 


LOOK TO THE FUTURE... 


EPROM -32 


Ine only EPROM programmer you need! 


' IEEE-696 (8-100) EPROM programmer for single supply 
(4-5V) EPROMs. 

' Programs current 1X through 16K (byte) EPROMs plus future 
32K EPROMs. 

· EPROM сап be verified through a port or located іп memory 
space for verification and use. 

» Personality Modules adapt board to different EPROM types: 
PM-1— 2508, 2758 PM-3—2732, 2732A PM-6—68764 

2516, 2716 PM-4—2564 PM-7—252B 

PM-2—2532 PM-5— 2764 PM-8—27128 

Single zero-insertion-pressure socket accommodates both 24- 
pin and 28-pin EPROM packages. 

On-board 06-40-06 converter with adjustable regulator for pro- 
gramming voltage. 

' Double-sided PC board with solder masks, silkscreen and 
роста contact finger 5. 

' B080/Z80 control software includes commands for program- 
ming, verification, disk 1/0 and editing. 

' Comprehensive user's manual contains source listing of con- 
trot software. 


MicroDynamics (assembled & tested) 


ation Price includes EPROM-32, documen- 
ра bs 17577 tation and two Personality Modules 


2. а ify). Additional Modules — $7.95. 
Memphis, TN 38117 perd software on 8 inch sin 1 

1 gle den 5+ 
(901-755-0619 ty CP/M-compatibte diskette — $9.95. 


MasterCard & Visa TN residents add 6% sales tax. 


" го: MI NIL vuqudadluy = LUY LUSL 

• Easy Installation * Quick delivery 

• Fits IBM Selectric® and Electronic 
Typewriters 

* Models for all popular computers 

• Call or write for more information, 
today! 


x - Ne export to all countries - 
INTERNATIONAL INC. 
{ 5115 Douglas Fir Rd. 
Calabasas, CA 91302 U.S.A. 
р 210-1444 TLX/TWX: 910 494 210! 


AIM-65 
PROM PROGRAMMER 


PROGRAM PROMS WITH YOUR AIM-65 
FULL FEATURED: 


-PROGRAM 

-VERIFY 

-READ 

-DUMP TO PRINTER 
-MORE 


PROGRAMS THESE 5 VOLT PROMS: 
2758, 2716, 2732, 2764, 27128, 2508, 2516, 2532, MORE 
USES STANDARD AIM-65 VOLTAGES- +5, +24VDC 


ASSEMBLED AND TESTED 


* ONLY $95.00 * 


+ $4.00 shipping & handling 


X ck ok OR OR oF oF ak oF жж 


SOFTECH CONSULTANTS 
2393 NW 30th ROAD 
BOCA RATON, FLA. 33431 
Xk ok oF oF ok ok of oF oF Fk ok ok 
TERMS: MONEY ORDER. C.O.D, 


PERSONAL CHECK, ALLOW 2 WEEKS 
FLA. RESIDENTS: ADD 5% SALES TAX 


‘pues пц uo беў eur 


Zeal mnany ALAA 
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INTELLIGENT VIDEO I/O FOR S-100 BUS 


VIO-X 

The VIO-X Video 1/0 Interface for the 
S-100 bus provides features equal to most 
intelligent terminals both efficiently and 
economically. It allows the use of standard 
keyboards and CRT monitors in conjunc- 


tion with existing hardware and software. It 


will operate with no additional overhead in 
5-100 systems regardless of processor or 
system speed. 

Through the use of the Intel 8275 CRT 
controller with an onboard 8085 processor 
and 4k memory, the VIO-X interface oper- 
ates independently of the host system and 
communicates via two ports, thus elimi- 
nating the need forhostmemory space. 
The screen display rate is effectively 80,000 
baud. 

The VIO-X1 provides an 80 character by 
25 line format (24 lines plus status line) 
using a 5 X 7 character set in a 7 X 10 dot 
matrix to display the full upper and lower 
case ASCII alphanumeric 96 printable 
character set (including true descenders) 


| with 32 special characters for escape and 


control characters. An optional 2732 
character generator is available which 
allows an alternate 7 х 10 contiguous 
graphics character set. 


„Акм, 


FULCRUM” Distributed by 
COMPUTER PRODUCTS WW COMPONENT SUPPLY ІМС. 1771 JUNCTION AVENUE • SAN JOSE, СА 95112 e (408) 295-7171 
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The VIO-X2 also offers an 80 character 
by 25 line format but uses a 7 X 7 character 
set in a 9 X 10 dot matrix allowing high- 
resolution characters to be used. This 
model also includes expanded firmware for 
block mode editing and light pen location. 
Contiguous graphics characters are not 
supported. 

Both models support a full set of control 
characters and escape sequences, includ- 
ing controls for video attributes, cursor 
location and positioning, cursor toggle, 
and scroll speed. An onboard Real Time 
Clock (RT C) is displayed in the status line 
and may be read or set from the host 
system. A checksum test is performed on 
power-up on the firmware EPROM. 

Video attributes provided by the 
8275 in the VIO-X include: 


FLASH CHARACTER 
INVERSE CHARACTER 
UNDERLINE CHARACTER or 
ALT. CHARACTER SET 

DIM CHARACTER 


The above functions may be toggled 
together or separately. 

The board may be addressed at any port 
pair in the IEEE 696 (S-100) host system. 
Status and data ports may be swapped if 
necessary. Inputs are provided for parallel 
keyboard and for light pen as well as an 
Output for audio signalling. The interrupt 
structure is completely compatible with 
Digital Research's MP/M ©&®. 
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Additional features include: 


e HIGH SPEED OPERATION 

e PORT MAPPED IEEE S-100 
INTERFACE 

e FORWARD/REVERSE SCROLL or 

a PROTECTED SCREEN FIELDS 
CONVERSATIONAL or BLOCK 
MODE (opt) 
INTERRUPT OPERATION 
CUSTOM CHARACTER SET 
CONTROL CHARACTERS 
ESCAPE CHARACTER 
COMMANDS 
INTELLIGENT TERMINAL 
EMULATION 

e TWO PAGE SCREEN MEMORY 

VIO-X1 -80 х 255x7 A&T $295.00 
Conversational Mode 

VIO-X2 -80 х 257 X7 A&T 
Conversational & Block Modes 


$345.00 


For European enquiries and sales 
contact: 


Fulcrum (Europe) England 
Phone 061 828763 


64K STATIC RAM BOARD FOR S-100 BUS 


k 


Torr шнш 1 


_ NEW: Additiona 


| Features 


F 


ef ate 
iri irk ф 
Cer | 
im тл |] 
е шац 
ш. шж d 
irali Lat 
fads 07 
LJ 
a mii mm 
ba e Gi 
ЕТ 
3 noe b 


d 


Se en eo re Po ee TI 
і 

E E Ыллаан а i 

вевевете аниа ранее ааа аьа 


ГЕТЕ ЕТЕ TEE 
Tia EER 
иншаа 8 


ISITSTIPTETTTI 
waTvhbmHlWWÀGZÀ 


rt ш be ive =» 
Пи тат Pees ee 


ELELEE шши ишен 
XLLLRELLLLLLIFELLILLLTLTIS 


poe 


| 


STEET. 


É miam 
mem d 
s etinm 
[n 
[z^ iiau 
na tf. 


| * 
IITETIPEETET р" челка Seam а 
JAIPIPETTTTITTIETITIITITITII 


ssansassanaa тле enn 
CT Oe E LLL ош 


se "т эрте es 
Panini em we в 
eo ee 

ISIITIEPTLTI 


س 


TEM 
ia a û "erem = 

[ BA TERRAE A : YRATERETRAT 
БЫА такаа ва я 
| VWARTIIPTISPITTTTTIITITIT, 


ILIBLEITIELIN! 
PPE i ee а 
bk tee ee ee | 
TT тщш шш шш Ы = 

| "mille ci alec 


ПЕТЕ 


Tia 
=н | || 


Е УСЕ З ЕЕЕ f 
i 


wS 
EEE 


ro. eee) TIT 


ни Ай 


AE л ө 


LER eee 1 
i 


SESS sS. 


ыа 27 — т =‏ ' سے 
oe el CV‏ -- — 


OMNIRAM 
REV. C 


OMNIRAM INTRODUCTION: 

The Fulcrum Computer Products OMNIRAM for the IEEE 
696 (S100) bus provides 64 kilobytes of fast static random 
access memory. Provision is made for 8 or 16 bit transfers, 
extended 24 bit addressing, and for control via the bus 
phantom line. in addition, a number of features are included to 
make the OMNIRAM compatible with systems designed before 
the IEEE 696 standard was developed. These include bank 
selection and provision for operation with IMS Al-type front 
panels. When the bank select option is activated, the board is 
divided into two parts which can reside in separate banks. The 
division of the board may be into two 32K sections or into one 
16K section and one 48K section. 2K blocks may be disabled in 
the upper 16K, or 4K blocks in the upper 32K, of memory. 
Provision is made for DMA overide of bank select if needed. 
The board is also compatible with IEEE 696 or IMSAI-type 
extended addressing. 


FEATURES 

e Conforms to IEEE 696 standard. 
* B or 16 bit data transfers. 

* 24 bit addressing. 
e 


Bank select in 32K-32K or 48-16K. 
Banks selectable/deselectable on 
DMA. 

* Respondsto phantom pin 67or 16. 

e 2Kx8 static rams with 2716 pin out. 

e Power consumption is typically 
600 ma. 

* Banks on or off on power up. 

* Bank addressable to any of 256 
possible ports. 

e 8MHz with 150ns parts standard 
faster speeds available on request. 

* Available partially loaded as a 
32K board. 

e Multiple bank residence. 

NEW FEATURES 

e Phantoms read only, or read and 
write. 

* Generates onboard M-WRITE, or 
uses bus M-WRITE. 

* Two seperate banks, indepen- 
dently addressable on 16K boun- 
daries. Banks ma be eeriapped: 


Omniram 64 United States & Canada Prices Only 


With Hitachi 6116, ..,......... РЕА а ТОЧКЕ a OOK 
= 150ns, RaMS а racha rd en eur а ааа ЗАТО NEC 326 
1 120п<. Вагп5..............-.. bed ad qs BBO wea wn $395 
Board Without Ram ............. T $200 
"FN With Toshiba 2016 Ватѕ.,............ ia BK ао ово ав ЗЭК 
Typical current draw 800mill.......... ЖОЕ: da Disi daran АНН ЛУЧ Жанни e Y $275 


Distributed by 
WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE * SAN JOSE, CA 95112 * (408) 295-7171 
For European enquiries and sales contact: Fulcrum (Europe) England. Phone 061 828763 


FULCRUM: 
COMPUTER PRODUCTS 


ANALOG €» DIGITAL 
DIGITAL @& ANALOG 
CONVERSION MODULES 


SOFTWARE 
а, CON TROL 


For additional details about the AD-100-4 and other 
fine California Data Corporation 100% Individually 
tested, high reliability products, circle the reader 
service card number below or for faster response 
write or call us. 


CALIFORNIA DATA 
CORPORATION 


3475 Old Conejo Road, Suite C-10 
Newbury Park, CA 91320 


(805) 498-3651 


Circle 68 on inquiry card. 


Like-new 
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For free catalog, 
phone toll-free (800] 225-1008 
In Massachusetts (617] 938-0900 


GENSTAR REI SALES GOMPANY 


19527 Business Center Dr., Northridge. CA 91324 | 


Circle 155 on Inquiry card. 


$GOLD DISK$ 
CP/M” Compatible 
2-80 Software 


Z-80 DISASSEMBLER 
An easy to use | 
program to create 
source (.ASM) files 
from executable 
(.COM) files 


PPD 
EZ-TEXT WORDPROCESSOR 


EZ-TEXT will format 
your text file the 
way you want It 
5-8” SD/DD PPDA ' 


Bower-Stewart 


& Associates 


POST OFFICE BOX 1389 
HAWTHORNE. CALIFORNIA 90250 


MS 213-532-1237 ИМ, 
x | 


VISA 
ka Trademark 0119 Research 


Circle 59 on inquiry card. 


IS YOUR 


°North Star 
OUT OF SORTS? 


INCREASE YOUR BASIC'S 
| SORTING POWER OVER 180094! 


| NxSORT is easy to use and will perform 

| sorts on one and two dimensional or 
string arrays using optional sort keys. 
For example, to alphabetize A$: 


10 A$ = "ZYXWVUTS'"N REM Define String 
20 SRT A$,LEN(A$),1\ REM Sort A$ 


N* SORT interfaces to any release 4 or 
later North Star Basic and can be yours 


for ONLY $89 plus $1.50 shipping 


Calif. Res. add 6% tax. 
Send check VISA ог M/C 
Complete Brochure Available 


Software Systems 


1269 Rubio Vista Road, Altadena, Calif. 91001 
(213) 791-3202 


Circle 393 on inquiry card. 


Verbatim’ 


Floppy Discs 
Write for o 
SAVE 40% complete list 
Specify soft, i 
5 y/ E 109. ийа icu 
MD525 1 side/dbl dens 
MD550 2 sides/dbl dens 


MD577 1 side/77 track 
MD557 2 sides/77 track 


8 rr Critically Certified 
Soft sector 
FD34-9000 1 side/sgl dens 
FD34-8000 1 side/dbl dens 
FD34-4001 2 side/dbl dens 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 | ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Circle 237 on inquiry card. 


| HY-TYPE1& 11 ө QUME | 


` INTELLIGENT PRINTER INTERFACE 
16,000 BYTE BUFFER / STAND ALONE 
PARALLEL / SERIAL INPUT (BAUD RATES - 50 to 19,200) 


OPTIONS INCLUDE: GRAPHICS € REVERSE PRINT e BOLD PRINT 
UNOER-SCORE e REPRINT OF BUFFER 
ADJUSTMENT OF LINES PER-INCH 
CHARACTERS PER-INCH SELECTION 
QOUBLE LINE 


CUSTOM OPTIONS ALSO AVAILABLE 
A & T FROM $450.00 GARE BOARD 1126.00 


MASTER CARD & VISA ACCEPTED 


И WARN ELECTRONICS, LTD. 


Circle 423 on inquiry card. 


FEEL TRAPPED 
BETWEEN 
САРИ AND 
_COST? 


Processor Interface introduces the Cartridge Disk Con- 
troller tor the S- 100 bus. Configurable tor 12 sector 
2315 and 5440 type disk drives (1.25- 10 Mbytes per 
drive) Complete with CPM* 2 CBIOS, disk formatter 
diagnostics and technical manual low cost $595.00 


| Manual only $25.00 


The performance 

you need at 

a cost you can 

afford СММ 4 oes к Duis Breer = 


Processor Interfaces inc. P.O. Box 154A Elm Grove, WI 53122 
iii- TRS [2045 


Circle 336 on Inquiry card. 


Design Line 


Micro Work 
Cy Stations 
A78 HE 


RETAIL 
PRICE 


ET 
yy ' $185 


A complete range of work stations designed 
specifically to house all micro-computers. 
Delivered heavily packed, in self-assembly 
form needing only a Phillips screwdriver and 
a few minutes of your time to assemble. 
Manufactured from 1" all wood particle board 
surfaced with hard-wearing melamine veneer, 
in either Oak or Walnut. 

Dealer and Distribution prices on request. 
For more information on our full rangeof work 
stations write or call 301-223-8900. 


ATLANTIC CABINET CORPORATION 
P. O. Box 100, Williamsport, Maryland 21795 


Circle 39 on inquiry card. 


perM 


15/16" x3 2" white pressure 
1 up - pin feed sensitive 


PRICE INCLUDES SHIPPING 
Packed 5M per box - Min. order 1 box -$14.95 
Check withorder - Mass Residents add 5% Sales Tax 


м TM 
Ў CHECK-MATE 
N P.O. Box 103, Randolph, MA 02368 

Telephone: 617-963-7694 
CALL TOLL FREE 1-800-343-7706 


Circle 74: оп inquiry card. 


ARE YOU OUT OF CONTROL? 


OUR 6502 BASED MICROCOMPUTER HAS 
EVERYTHING UNDER CONTROL. 


THE COMPUTER “SLIM” 


• 6502 MICROPROCESSOR 

e 2K BYTES RAM 

e 2K OR 4K EPROM 

e FOUR 8 BIT I/O PORTS 

e POWER ON RESET 

e CRYSTAL CLOCK 

e BUFFERED SYM-AIM BUS 

PRICE 81-260A $199.95 ASSM. 

81-260K $149.95 KIT 
81-260B $ 39.95 BARE BOARD 


THE PERIPHERALS 


RAM EPROM MEMORY 
e 32K BYTES OF RAM OR EPROM 
PRICE 81-330А $ 99.95 ASSM. W/O MEMORY 
81-330B $ 49.95 BARE BOARD 


6 SLOT MOTHER BOARD 
e .750" BOARD SPACING 44 PIN BUS 
PRICE 81-320A $ 99.95 ASSEMBLED 
81-320B $ 49.95 BARE BOARD 


24 HOUR REAL TIME CLOCK 
• FOUR DIGIT LED DISPLAY 
• ON BOARD POWER SUPPLY 
PRICE 81-350A $149.95 ASSEMBLED 
81-350B $ 49.95 BARE BOARD 


ANALOG I/O INTERFACE 
• 16 ANALOG INPUT CHANNELS 
• 2 ANALOG OUTPUT CHANNELS 
PRICE 81-292А $199.95 ASSEMBLED 
| 81-292B $ 49.95 BARE BOARD 


12 PORT PARALLEL I/O BOARD 
e 12 8 BIT I/O PORTS — 6 65225 
PRICE 82-036А $169.95 ASSEMBLED 
82-036B $ 49.95 BARE BOARD 


MONITOR + TINY BASIC 2532 $39.95 


THE COMPUTER “SLIM” 


ALL BOARDS ARE 4.5 X 6.5 WITH 
GOLD EDGE CONNECTORS 
SOLDER MASK BOTH SIDES 


19” RACK MOUNTING 


CALL 415 592-8411 FOR MORE 
INFORMATION. 


OUR SALES PEOPLE WILL BE 
GLAD TO DEMONSTRATE OUR 
PRODUCTS AT YOUR COMPANY. 
OEM PRICING AVAILABLE. 


i JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 
ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 


SEND FOR CATALOG (41 5) 592-8411 10% OUTSIDE U.S.A. 
WILL CALL HOURS: 9am - 4pm 


BYTE August 1982 469 


THIN is IN! 


State-of-the-art 8" disk drive subsystems 
give you o remorkoble 2.4 MB in the space 
of a singie-drive cabiner, 4.8 MB storage 
capacity in the space of o 2-drive cobiner. 
Perfect add-ons for IBM, Apple, Radia Shack 
and all 8" Shugart compotible compurers. 


Systems Introductory Price Aetall 
2-Drive $1695 $1995 
4-Drive $2995 $3495 
2-Drive Horizontal $1750 $2050 
write protect switch option — $30/drive 


Columbia microSystems, Inc. 
905 E. Broadway, Columbia, MO 65201 
(3114) 875-8900 


Circle 81 on inquiry card. 


Gota computer? 


aS 
X 


Get a Giltronix Selector 
Switch. 


Eliminate unplugging and re-plugging your CPU's, 
peripherals, and modems. Eliminate expensive 
duplication of interconnection hardware. Connect 
three components to Giltronix Selector Switch 
#S8AB. Then select your connection with a simple 
turn of the dial. Only $79 in OEM quantities. 
Monitoring options available. Full 5 year warranty 
on 21 Giltronix units. 

SWITCH TO GILTRONIX. 


EA TS 


970 San Antonio Ave., Palo Alto, СА 94303 


Circle 186 on inquiry card. 


PROBLEM: 
How to mate your CP/M- or 1515: 
system tothe 


2-8000 


(without losing ail your present capabilities) 


SOLUTION: 


is the software connection which permits 
ZEX Z-8000 applications to run under your cur. 

rent operating system, resulting in portable 
16-bit software which runs under CP/M or ISIS! And ZEX 
is user-configured for any Z-8000 alternate bus master, so 
that it can suppott your prototype hardware, as well as 
commercially available 2-8000 boards. 


which includes a powerful relocatabie 

cross assembler(ZAS), a flexible object task 
builder (ZLK), and an absolute object loader (ZLD), as well 
as tha ZEX run time module. The package was developed 
specifically for the 2.8000, and supports the complete 
Zilog instruction syntax for both the 28001 and 28002, in- 
cluding support for mixed segmented and non- 
sagmented code. 


\ / ZAS Package CP/M: ..$395 
Manual Only 2 

WESTERN Supplied on Single Density 8" Disk 

WARES CPIM’ Digtal Research, Inc, 1518-11 Inter Corp. 


Вох C Norwood, CO 81423 (303)327-4898 


Z А is a complete Z-8000 Development Package, 


Circle 428 on inquiry card. 


S-100 VOICE 


The ARTICULATOR board allows 
you to record, store, and play- 
back any vocabulary on your 
S-100 computer. Input speech is 
digitized by the ARTICULATOR 
and send to the computer via an 
on-board port for storage at 1K 
to 2K bytes/sec. This data is 
then sent back from the comput- 
er to the ARTICULATOR for very 
high quality playback. On-board 
VOX switching minimizes mem- 
ory storage requirements. 


PRICE - $350 AST 
AVAILABLE NOW 


Quintrex, Inc. 

4461 Indian Creek Parkway 
PO Box 7384 

Overland Park, KS 66207 


Circle 347 on inquiry card. 


Ø Dysan 


ORPORATION 


Solve your disc problema, buy 100% anf ace 
tested Oysan diskettes АЙ orders ahipped 
from stock, within 24 hours Call toll PREE 
(800) 235-4137 for prices and tifirmestion 
Visa and Master Card accepted 


PACIFIC 
EXCHANGES 
100 Foothill Віма 
San Luis Obispo. CA 
93401 iin Cal call 
(205) 543-1037 } 


Convert your TRS-80 into a 
DEVELOPMENT SYSTEM 


Z-80 In-Circuit 
emulation and 
EPROM/EEPROM 
programming in 

a single compact 
unit. 


Debug stand-alone 
systems with 


program in 
TRS-80 RAM, 
then copy working program into PROM. 


Only $329 including personality module 
for 2716, 2516, 2758, 2508, 2532, 2816, 
2808, 48016. (2732A, 2764 PM's $15 ea.) 


ORION INSTRUMENTS 


172 Otis Ave, Woodside, CA 94062 
(415) 851-1172 


Circle 310 on inquiry card. 


TIRED OF CHANGING 
CABLES AND TURNING 
KNOBS? 


Spares Санту jr 


ASCI SWITCH 


e Computer Controlled or Manual 
• Command Code User Selectable 
e Select one of two Peripherals 

e Select one of two Computers 

e Asynchronous to 19200 Baud 

• No External Power Needed 


Call or write 


ADVANCED SYSTEMS CONCEPTS, INC. 
Р.О.ВОХ Q, ALTADENA, CA. 91001 
(213) 684-5461 or 794-2308 


Circle 10 on Inquiry card. 


GRAPH-PAK 

Fortran compatible interactive piotting 
package based on CALCOMP standards 
Output is to MicroAngelo or to pen 

plotter 

(CP/M and Microsoft Fortran-BO required) 
SPRINT 

Hardcopy program for MicroAngelo. 
Output is to 1.0.S. or EPSON graphics 
printers. CP/M compatible, .,.... 512500 


Laboratory Computer Systems. Inc. 
139 Main Street. Cambridge. MA 02142 
(617) 547-4738 

* Trademark of SCION Corp 


Circle 226 on Inquiry card. 


Expansion Memory 


К.в. 


for 
The IBM Personal Computer 


«Parity generation & checking «Fully assembled & tested 
«One yr. warranty • All RAM locations socketed on alt cards 
exc. AIM-256-00B «SIMPLE ON-CARD EXPANSION: just 
plug In RAM chips and change switch settings — no PROM's 
or FLA's to buy. 
PART. NO. UNIT PRICE 
AIM-256-01B 64KB $209. 
AIM-256-02B 128KB $328. 


AIM-256-03B 192KB $447. 
AIM-256-04B 256KB $566. 
AIM-256-05B OKB $139. 


unit lessRAMchips 


AIM-256-00B Bare board, $ 49. 
Bracket & Schema 


AIM-256-09B 64KB EXP. KIT $129. 
{9 НАМ chips) 


ADD $4.00 FOR SHIPPING AMD HANDLING 


АРТЕК, INC. 


P.O. Box 5306 
Richardson, TX 75080 
(Texasresidenis add applicable sales tax) 


VISA, M/C 24hr. order line 
(8171571-7171 


Circle 320n Inquiry card. 


EPROMS 


Computer E 
Products, (Sv 450ns 
DYNAMIC RAMS 


VISIT OUR RETAIL STORE Inc Е. А — 
AND RECEIVE A 5% DISCOUNT! 3 oo : = Low Power 


150ns 
3250 KELLER STREET, «9 E 


STATIC RAMS 


(450ns 


с) 90ovo 
w OOO OUO 
oc onouuo 


(200ns 
SANTA CLARA, CA 95050 


16K APPLE 
RAM CARD 


Upgrade your 48K Apple 1! 


280 А CPU 5.45 
280 A PIO 5.45 
Z80 A СТС 7,00 


Call for Complete List 


to full 64K MICROPROCESSOR 
BARE BOARD 29.95 REAL-TIME CLOCK 


KIT 59.95 
ASSEMBLED & TESTED 79.95 ёч 
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LEDS UPGRADE 
Jumbo Red / Р YOUR 
rf 


Jumbo Green 
Jumbo Yellow APPLE 
or 


TRS-80 


4116 200ns 
8/12.95 


(BOO) 538-8800 


CONNECTORS 


RS 232 Male 
RS 232 Female 
RS 232 Hood 
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741.500 SERIES 
Disc Controller 


74LS00 
74L SOl 
741.502 
741.503 
74L S04 
741.505 
74L S08 
741510 
741 511 
74LS12 
74L S13 
74L 514 
74L S15 
741.520 
74L S21 
74L S22 
741.526 
741.527 
74L S28 
74L 530 
741532 
74L S33 
741.537 
74LS38 
74L 540 
741542 
741 547 
741.548 
74LS49 
74L S51 
74 L. 554 
741.555 
74L 563 
741.573 
741 574 
741.575 
74L S76 
741.578 
741 S83 
74L S85 
74L S86 
741.590 
74L S91 
741.592 
74L S93 
74L S95 
74L S96 
74L S107 
74LS109 
74LS112 
74L5113 
7415114 
74L 5122 


74LS123 
74LS124 
74L5125 
74L S126 
74L5132 
74L5136 
74L5137 
74LS138 
74L5139 
7415145 
7415147 
7415148 
74LS151 
74LS153 
74L $154 
74L 5155 
74LS156 
74L5157 
7415158 
7415160 
741 5161 
74L5162 
741 S163 
74L S164 
74L S165 
7415166 
7415168 
7415169 
74L S170 
74LS173 
74LS174 
74LS175 
74L S181 
74LS189 
74LS190 
74L S191 
74LS192 
74LS193 
74L S194 
74L S195 
74L S196 
74LS197 
74L S221 
74L S240 
7415241 
7415242 
7415243 
74L S244 
74L S245 
74415247 
7415248 
74L S249 
74L S251 


74L 5253 
74LS257 . 
7415258 à 1771 
74LS259 . | 1791 
74L S260 . 1793 
74L S266 i 1797 
74L5273 | 

74L5275 


ALL MERCHANDISE IS 100% GUARANTEED 


20.95 
i 
: DISKETTES 
49.95 БИ” 
ANTHANA 


7415279 f Uarts SS SD Soft 23.95 


74L $280 
74L5283 
74L S290 
74L 5293 
74L S295 
74L 5298 
74L S324 
7415352 
74L 5353 
74L 5363 
74L5364 
74L 5365 
74L 5366 
74L5367 
74L S368 
74L 5373 
74L S374 
74L S377 
74LS378 
74L S379 
74LS385 
74L 5386 
74L S390 
74L 5393 
74L5395 
74LS399 
74L S424 
74LS447 
74L $490 
74L 5668 
74L S669 
74LS670 
74LS674 
74LS6 82 
74_5683 
74L S684 
7415685 
745688 
74L S689 


81L S95 
81LS96 
81L 597 
811598 


AY3-1014 
AY5-1013 
AY5-2376 
TR 1602 


Awan 
www 


058836 


ADAM ооо оо (о Обл оС Со N сол Ur мло шн 3 
AHN QO0DUOUDIUOIDOOUOIQDUIDIOIQDUOUODIOUDUOUO 


ЕСТЕ MINNIE IM TM NEPRE PEE T ror rr E 


WABAS 
SS SD Soft 23.95 
oR VEDDE IRN 
а t LI 
12:00 SS SD So 28.95 
.2 | 
{С Sockets 


Interface 8 PIN 


14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 
24 PIN 
28 PIN 
40 PIN 


ST = Soldertail 
W/W = Wirewrap 


EXE oe ке 
OONONNNNN t оошо 
OOOOOOO00 


For shipping include $2.00 for UPS 
Ground. $3.00 for UPS Blue Label Air. $10.00 
minimum order. Bay Area residents add 64% Sales 
Tax, California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice, Send SASE for complate list. 


Do Kou Computer Products, Inc. 
| pt 43250 Keller Street, #9 
C i. Clara, CA 95050 
(800) 538-8800 a 
Calif. Residents (408) 988-0697 


master charge 


нё pli HABANA C AAU 


n 
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UNIVERSAL POWER SUPPLY 
For 
Big Board, Apple, Aim 65 


SPECIFICATIONS 
+5V @ 3 Amps 


€ F F2 micro 
P Une. SALES 


15381 CHEMICAL LANE * HUNTINGTON BEACH, CA 92649 +12V © ./50 Amps 
* (714) 891-2677 ж —12V @ .750 Amps 


* SPECIALS OF THE MONTH * —5V © .50 Amps 
64K RAMS М 


Po 1 
ptc $55.00 $69.95 
These parts are starting to be short in 


ИАЕА АЫ COMING NEXT MONTH — HARD DISK! 
: r 
4164 150NS +5V $7.85 EA. Cabinet shown below. eos 


+5V @ ДА ® +24V ог +12V @ ЗА @ -5V © S1 OO-1 2 
$1750 Retail 
! $1350.00 «3t. 
BREAK THE COST BARRIER! "ONLY Jas 
NOW IS YOUR CHANCE TO GET THAT COMPUTER CP/M* $150 in SEOCKEOR 
LOOK AT THESE FEATURES! MP/M* $350 IMMEDIATE 


DISC ACCES. $50 SHIPMENT 
e 4MHZ Z-80 CPU with 2 Programmable Serial and 2 | 
3 Parallel Ports 


e 64K Dynamic Ram w/Extended Addressing to 1MB 


e Floppy Disk Controller with WD1795. Runs 8” or 5” 
Floppys Error Free 


e 30 Amp Power Supply with S-100 MOD 12 Slot 
Mother with Regulated Floppy Supplies as Shown 
Below 


e Tan and Charcoal Sturdy Steel Cabinet with Space 
for 2 Floppy Drives at Left (8" or 5") (Less Drives, Cables Pick-up Price) 


* DUAL DRIVE SUBSYSTEMS * 


ж NEW ж NEW ж NEW * 
ER) | ч 


S-100-4 
Complete 4 slot S-100 computer. 
Perfect for word processing, small 
HORIZONTAL VERTICAL MINI 
e Power Supply for 2 801/851 DT8 etc. 
• 50 Pin Ribbon Cable, 36" 


PALE 


business accounting, inventory con- 
trol, etc. 1.2 megabytes of storage 
capacity on two 8” floppy drives. (Ex- 
pandable to 2.4 megabytes using 
double sided operation. 


SPECIAL 
e 4MHZ Z-80A e 3ParallelPorts INTRODUCTORY 
OFFER 


: iri e 64K Dynamic (8255 
AC Cord,Fuse,Internal Wiring and Connectors an e Steel Tan and $1595.00 
Assembled and Tested $ 245.00 € 2 Serial Ports Charcoal Case Complete, ready to attach 


Terminal and Printer 
(Offer ends Aug. 30, 1982) 


w/2 Empty 5" (no P/S) $ 87.00 
w/2 Empty 8” (no P/S) $ 95.00 


50-18,200 Baud ө Includes CP/M* 


Lh aes 045.00 XOR-CPU 2-80 4MHZ, Prom 2 Serial 3 Раг $255 
. XOR-32K Static Ram (Kit) $199 

w/2 MPI B-51 $ 675.00 
XOR-MPM IO MPM Interface Card $335 
w/2 MPI B-52 $ 830.00 XOR-DTC Hard Disk and DTC Tape $225 
w/2 MPI B91 $ 850.00 XOR-SMS Hard Disk Controller $750 
w/2 MPI B92 $ 995.00 XOR-SER 4 Channel Serial Board $195 


* SPECIALS OF THE QUARTER x 
B"FLOPPY DISK S-100 CARD S00 POWER | 12 SLOT MOTHER 


EXTENDER 
SS/DD FOR 
S-100-4, S-100-8 
S-100-12 
Fantastic bargain for our [ 
Special Customers! 


$29.95 
per pkg of 10! 


Guaranteed to work 10096 
double density on our 
system.!! 


S100MODKIT 8199.00 
BY XOR 


For test or hobby applica- 
tions complete S-100 12 . 
Slot Sub-System power for 
up to 4 Floppy Disk Drives. 
(6 connectors supplied.) 


SPEC RATION 
UNREGULATED EGULATED 
° 12 Slots S- 100 MSS @ 5 Amps 
e+8VDC © 30 Amps +24VDC @ 4 Amps 
e +16VDC © 6 Amps —5VDC @ 1 Amp 


3 


$89.50 
Simple Brute Force! 
S-100 Power Supply, 


$22.50 


We have connectors and 
power supply too. Start 
your system with quality 
components. Terminated. 
Connectors $2.50 ea. 


(Gold Contacts) 
As long as there is a price 
war, we will fight your bat- 
tle. Compare at your local 
Deptstore and buy US Micro 


PC Board Design. 


Circle 412 on inquiry card. 


California 
Computer 
Systems 


2810 CPU 
Only — $255.00 


Only — $330.00 
Only — $320.00 


Only — $475.00 
CCS Apple Boards 


Call for prices 
CCS 2200 System 
Tested and Assembled 
Only — $1,625.00 


2422 Dsk Cont 


2065C 64K 
2200A Mainframe 


ж SPECIAL ж SPECIAL ж SPECIAL ж 


CCS SYSTEM 2410 
* FEATURES* 


* DMA Disk Controller 

* 2-Real Time Clocks 

* 2-Serial/1-Parallel Port 

* Hardware Vectored Interupts 
* Supports C/PM, MIPM, OASIS 


***Comes with C/PM*** 
only-$2,100.00 


CONTROLLER BOARD FOR 8" and 5" 
DRIVES FOR THE 2-89, 2-90, or H-89 
COMPUTERS... 
Comes w/CPM 2.2 on 8" and 5" 

Only $550.00 


SOFTWARE 


ASHTON TATE 
Ed oso wae pied $560.00 
DIGITAL RESEARCH 
OIBASIS Ke езана, $118.00 
MICRO PRO 
WORDSTAR «2 y ga ER $275.00 
MAILMERS ааа наа $115.00 
ПАТА5ТАҢ................ $265.00 
SUPERSORE Lok sna $190.00 
SPBEULSTAR ае $190.00 
MICROSOFT 
BASIC ВО kerea EV $290.00 
BASIC COMPILER .......... $320.00 


РОЁТНАМЫБО............... 


PASEALIM Lafe sa wing as wanes $320.00 

SUPERGAEG 7. adco $235.00 
SUPERSOFT 

og eee nce mts ae ane $170.00 

soo FORTRAN: sce $215.00 

DISK DOCTOR 2 лаж Sad usi: $85.00 


C COMPILER ren rn 


€xcommodore 


computer systems 
CALL FOR PRICES 


p data 
systems 
CALL FOR PRICES 
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u Be a MICRO 


11 EDISON DRIVE x NEW LENOX x ILLINOIS 60451 
CALL TOLL FREE: 1-800-435-9357 ж MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002) x 8:00 a.m. to 6:30 p.m. 


TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges. Please allow personal check to clear before shipment. 
15% Restocking Charge for Non-Defective, Returned Merchandise. 
Prices subject to change without notice. 


FEATURES! S- 1 00-8 


TERMINAL 
INCLUDING CP/M 2.29 


e Feather Touch Capacitance Keyboard 
AND WORDSTAR® 


| © 60 Key Standard ASCII 

PLUS + Hex Keypad 

PLUS + 8 Special Function Keys 
PLUS * 20 Screen Editing Keys 


WITH: 8" SS/DD Drives Only $2850.00 
.. 5%" SS/DD Drives Only $2700.00 


SOROC Type Screen Attribute Set UT 
US$ CALL FOR 
i$ QUOTE ON 

“4 DIFFERENT DRIVE 


COMPUTER | : | OPTIONS 


8 Slot S-100 
64K Dynamic Ram 
4MHZ Z-80 

Double Density Disk 
Controller Cae УНИИ FTT 
Programmable Baud Rate " E 
e Programmable Keyboard Sat 
e Serial Prinier Port (150-19.2K) 


e Half Intensity 


er dte 


eas. 


WORCODST AR Is a TM of Мюгорго (ме. – CPM 2,2 ia TM ot Digital Formmrch ine, 


MONITORS PRINTERS 


BMC MONITORS- e C-ITOH 
WIGREEN SCREEN ......... $ 95.00 PROWRITER ........... $525.00 
ZENITH VIDEO MONITOR- e C-ITOH F-10 
ЖАМ» к» «ЖҮН аа оаа o cm AVERSION aa $1,500.00 
AMDEK MONITORS- e C-ITOH Comet Il ........ $810.00 
AMDEK Color 1............. $399.00 132 Column Printer 
AMDEK Video 300........... $229.00 9 x7 Dot Matrix 
w/Green Screen e MPI-88G............... $600.00 
e EPSONMX80............ CALL 
e EPSON МХ 100 ........... CALL 
e Shugart 801’s .............. $395.00 | ° Anadex9501.......... $1,235.00 
e Shugart851's ............... $575.00 ЫГА Printer 
© Qume DT-8'S ............... $540.00 | ° ЖУА 
e SA ADO $230.00 | 94£AÀ...... een nm nnn 
© SX ASO oor er bd $340.00 | ® 929A and GGA ............. 
• SA410SS96 TPI............ $375.00 
e SA 460 DS 96 TPI............ $425.00 
е TM IONET E OE EEE $230.00 | / 
s TM WOO D eo сат $340.00 Ais A Disk Controller Card 
e к u 
; TM 100- ЕЛС РОНЕ: $375.00 Done sided. pene по, 


A € A d 9 3 à Bà R 9 а 4 9 h Ө = d $9 * WW к ^ 9? к * ¢ 


Disk 2 +2 Single Density 
Single or Dual Sided 


TERMINALS ` 


*" 9 8 ө $ € 5 а а а ө B 9 9 0$ 3 а @ 


FOR APPLE —CALL FOR PRICES | 


e Adds Regent 20 ........... $570.00 

e Televideo 910.............. $575.00 

T Televideo e Televideo 912C ............ $665.00 

e Televideo 925C ............ $740.00 

e Televideo 950.............. $950.00 

SYSTEMS e Ampex Dialog 80 .......... $895.00 
CALL FOR PRICES а Zenith -Z499-. o oiu $745.00 | 
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TELEVIDEO 950 & 800 
SERIES 

USERS 

Make Your 

Televideo 

Work 


For You 

TV-Setup provides a user-friendly menu 
for setting up the terminal features and 
programming the function keys. The 
entire setup - including function keys - i 
then saved in a file for easy reprogram- 
ming each time you start up your system. 
You can have one setup for Wordstar, '* 
another for dBase {I,™ another for 
SuperCalc'*... as many different setups 
as you want. 


Price: Only $75.00 (VISA, MC accepted) 


NEW GENERATION SYSTEMS 
2153 Golf Course Drive, Reston, VA 22091 
Phone: 703/476-9143 
ORDER LINE (800) 368-3359 


Circle 302 on inquiry card. 


SATARI ЛАТАВГ! 


ATARI 

800 COMPUTER (16K) .. .... $5649.00% 
800 COMPUTER (48K) ... ., $768.00 9 
400 COMPUTER (16K) ....,,, $275.00 M 
410 PROGRAM RECORDER , 574.006 
810 DISK DRIVE .......... ‚ 5439.008 
NEC 8023A-C PRINTER ...... 5475.00 М 
PERCDM D/D DISK DRIVE ... $589.00 & 
850 INTERFACE MODULE ... $164.00% 
J ENTERTAINER . $82.00 32K RAM (Microtek $113.00 M 
EBUCATOR .. ‚а $119.00 16K RAM {Microtek} ... $69.00 
PROGRAMMER ., $52.00 16K RAM (Сх 853) . . $79.00 


COMMUNICATOR ...... $299.00 LESTICK . , a $30.00 
d 825 PRINTER (80 Cot) .. $579.00 ТҮРЕ 'N TALK .......... $319.00 


ATARI SOFTWARE 
Macro AS Bs ee toD . Andromeda (D) $2595 
M:crosoltBa don LetterPerfect(D} $109 95 
PacMa NR) $3300 HIRESV*/uz& P'incessiD) $25 50 


k Сепирейе(В) $3300 HIAES UtyssestD?) $26^5 
Asserrbier Editar(R) $45 00 Crossfire CID) $22 95 
Crush Crumble & Ch (C/0} $2350 Frogger (CD) $25.95 
Invasion Orton (C/D) $1950 Survival Adventure (С/О) $1995 
StarWarr of (CD) $30 95 Ach oaQuesilC/D) 523 50 
Vcyager iD} 519.95 Bug Atlack (СР $23 50 
Cnophtter ID} 12145 a Has $5 o2 2318 $3595 


WRITE FOR FREE CATALOG р. DISK 
COSMIC COMPUTERS £14" 


228 N. PAOSPECTORS RO. gu EXTRA $2 MIAO PRICES 
UBJECT TD CHANGE CALIF RESIDENTS A00 
DIAMOND BAR, СА, 91765 TAX ATARI IS 2 TRADFMARKOF ATARIINC 


пазва -arm (714) 861-1265 


"4469993983542 RPP enmeakease seer 


Circle 119 on inquiry card. 


MAILING LISTS 


Reach 
computer enthusiasts 
interested in your products! 


We're specialists in securing 
mailing lists of computer 
users and hobbyists. Current 
clients include some of the 
largest, most successful 
publishers and merchandisers 
selling computer related prod- 
ucts by mail. Free consulta- 
tion! Call or write today! 


STEVE MILLARD, INC. 
SPRING HILL ROAD — SHARON 
PETERBOROUGH, NH 03458 


ATTN: STEVE SMITH 
603-924-9421 


Circle 281 on inquiry card. 


PASCAL TOOLS 


PERSONAL 
COMPUTER 


WITH SOURCE CODE 


€ Common logical and arithmetic pro- 
cedures including a pseudo random 
number generator 

@ All string routines which extend PASCAL 
and give the capability of advanced 
BASIC 

è Screen handier and command line paser 

9 Reference documentation, User Manual 
and source code provided 


Send check or money order for $95.00 
(California residents add applicable sales tax) 


BLAISE 
COMPUTING 
INC. 


1465 17th Avenue 


San Francisco, CA 94122 (415) 665-4711 


Circle 53 on inquiry card. 


pn 


r 


AHO PROTECT THE EARN FRO 
ATIAQURMG ALENS. THREATENING ASI 
AND NUCLEAR SES 

НДҮ! ASA AND FIRE YOUR LASER! 


SAVE YOUR PLANET PERHAPS FROM ITSELF 


HM Or $2995 Fo Apple A w B+ 


DOS 33 "P fies Graphics and bounds 
t5 Day Money Back Guarantee 


Ниш frien il} Depi ki. 32273 Seedy баз f Dorrie Qa Bd 
Compt (GE? by MEW VERON Кл (404) 449.7627 


Circle 303 on inquiry card. 


MICRO ARCHITECTS 
(OF TEXAS) 


2114 200ns $1.72 
2732 450ns $6.53 
4116 200ns $1.27 
6116 150ns $6.93 


ADD $3.50 ship. & hand. 
Texas residents add 47 tax. 
MICRO ARCHITECTS 
Р.О. Box 57796 


WEBSTER, TEXAS 77598 


SEND CHECK OR MONEY ORDER. 


Caisitypen 789" 


eee! 35 shown 
DAIS YVWHEEL 
LET TER-QUALITY 
PRINTER-TERNNAL 


with our new Centronics Perallel c1 65-252 
Serial combination interface! 300/120 Baud 
960 character buffer e full КЄН e all in me! 


Qlivetti PRAXIS 30 end 35 mocels available as 
exciting typemritar-pr inter-termivel complete 
with 90 day werranty and carrying case. 

*Model 30 Parallel only 


Jeet Ter Beja ad prepared an a Daisi*tsgert 


SYSTENED CORPORATION 
Р.О. Box 18, Shingletown Rd. Mt City, TN 37683 
(815) 727-6000 


Circle 390 on inquiry card. 


FOR UCSD PASCAL* SYSTEMS 


PDBASE an Entity Relational 
Data-base. Complete with 
English query language, for- 
mated screen, procedure lan- 
guage, data security, multiple 
users, validity checking. 
Introductory Prices 
$245 -Interactive PDBASE 
$100 - Program interface for 
PDBASE 
$125 - Interactive spelling checker 
$100 - Complete LISP interpreter. 
IOTC Inc. 
910 Sully/Laramie, WY 82070 
*Trademark Regents Univ. of Calif. 
(307) 721-5818 


Circle 209 on inquiry card. 


WANTED 


Medical 
Office 
Software 


We have a national sales force servic- 
ing the physician office marketplace. 


If you want your existing practice man- 
agement software to reach a larger 
market, contact: 


P.O. Box 2096 
Glenview, IL 60025 


Your software must be compatible with 
IBM MICRO/MINI computer product 
lines. 


_ FULL LINE ALL PARTS & COMPUTER PRODUCTS 


P.0. Box 4430X 
Santa Clara, CA 95054 INTRODUCING A BRAND NEW MICROCOMPUTER 


1 . | VENTURE is a single maps; it has 64 levels of 
ELECTAONICS Will calls: 2322 Walsh Ave. board computer that is an JJO Ure grayscale plus video in- 
(408) 988-1640 adventure for the hobbyist. It vert/compliment and hidden 


Same day shipment. First line parts only. Factory tested. Guaranteed ts a learning, training com- screen update for a "snow" 


money back. Quality IC's and other components at factory prices. M aa one е м НЯ , E 


INTEGRATED CIRCUITS Phone orders only (800) 538-8196 § into a state-of-the-art com- 2 planes of video RAM per 
puter at reasonable cost. display. VENTURE video is in 
VENTURE comes in kit 


DT MET NEL T os dae VENTURE ES сайа, 
Мн — 18 LMS 149 сол 85 21027 "B5 AYS-1014A/1612 6.95 DAIS 3.10 — form or fully assembled and VENTURE has complete 
таин 22 IMOS Md (000 — 110 TOIL 1.25930 6.95 Complele Se! — 8.50 ЕТЕН tested. You can get it in its anal | software support with full 
тан лә 1М320815 135 Оюм 75 204A 495 ВОМ an аме EM minimum configuration for amm J BASIC, 3 ROM monitors, 
1420 is (мл s cose ма MIT. 253 e 310 NUM Clock ORIS 414/75 as little as $195.00 or take it al! the way to floppy disassembter/assembler/editor. |t will run reat 
^N o o Bo giao Zaa UE Bart disks and voice. It can be expanded as a kit or fully time video games, all RCA chip 8 programs and all 
MM Sunki «9; Dun 09 сауы 5% AA 425 A bed etme Р 8 assembled, at your own расе and choice. current Quest 1802 software. VENTURE DOS will 
Iam 59 мн 2 CDS AS 4116 20005 223 dee e 5000 pet ре 0085 $67.00 VENTURE is a 16" by 20" main board with accommodate up to three 5%” double density 
MIS FE ns бра? 1$ 4116 1505 ү 741A 3995 M It гу separate ASCII and HEX keyboards. It runs fast, floppies. A complete 1802 programming book is 
н 170 LMAO 135 соя 5 мы о0о Вав 3198 wai5 per oe 05 НЕМ almost 4 MHz, and has the capability of putting available. All versions of VENTURE are shipped 
7490N 35 LMMÜK24 135 CD4046 M5330 594 н825123 95 UIP SWITCHES i? BW almost 1 megabyte of RAM and RDM on the board with a set of manuals written to be understood by 
7495H S5 LMMOTS 75 С04049 А45 P5101L 8.95 yaosiz6 3% 4-position a5 3115.00 : g y : : , A , , 
пан 10 (мэта 275 С 55 4200A 11 50 4825129 4.75 5.position 50 a— along with a variety of inexpensive options. the inexperienced as well as experienced user. 
MZ BS миш 75 сш — 142 awo доо 2091 435 eon — — 82 A 16-channe! analog-to-digital converter allows On-Board Options 
MN . e BETA AEN. аг d 825737 875 Boson 95 use of joysticks, control functions, instrumenta- 16 channel A to D; 5 slot 60 pin bus, 2 serial 
тавон 0.20 MISO зш 04069 35 HMGIIER 1095 2716-1 BS EE TASE волакі 57498 tion, temperature sensing, etc. Т1 sound ports, parallel ports; 3 video options, 48K RAM, 
иин 125 LM3BON — 100 Оп — 30 4i64200ns а% — Шз ч generator, software controlled music, Votrax — Votrax voice synthesizer, sound generator, 
raisin ло MD 160 EDAM A "Opi edge. 250 Metal Enelosuie 69.95 voice synthesizer and real time clock calendar add EPROM; full BASIC dissassembler, editor, assem- 
| GEM GEI MET WR NI to its versati. — | bler; metal cabinet, additional power supply, 
талан М омин в Con 30 и inum жЕ ei TUI Bt A standard 60-pin bus with 5 slots, parallel ASCII keyboard real time clock calendar. 
74190N 15 [M24 35 CO4082 3 M re mos І M ed ina 5 ports and 2 serial ports with full handshaking (75 Expansion Options 
N 79 мш ШО DM 550 735 solder Tin Low Prona ГИМ LED Mounlingbipe, 4180 to 9600 BAUD) allow expansion into floppy disks, Floppy disk, EPROM programmer, light pen, 
TOP б мн 1 CMA — 183 M у ee eee color,EPROM programmer, printer, modem of your universal user programmable music, sound board 
a (m MIN uroni -a 490 1 14 38 30 Complete neo! breadboarttestequi. choice. Later expansion will add a light pen, a high resolution color/grayscale pixel mapped 
"O6 — £55 м0 275 С0455 225 HS 16.50 18 20 36 58 OK WIREWRAP TODLS in stock universal user programmable music sound board, video board, General Purpose Instrument Bus. 
asome МН а; Coasa K2 pa E СССРА Шади meen AL TRIBUERE ЕЧЕН: General Purpose Instrument Bus, and a high Minimum VENTURE System $195.00 
Мн Б ENB? 248 бєл NEUE NEU МИ ОМ ° 3750 resolution color/grayscale pixel mapped video Kit includes CPU and control with 4K of RAM, 1K 
?ALSOAM 25 LM?9]2 225 С04528 125 M 55 24 93 30MMHz Freq, Counter Kit 4775 board of scratchpad 2K monitor, 1861 video graphics 
TALSOSN — .23 1M3900N 59 CD4553 350 16 .57 28 100 : : А А › y 1 
TSO 3 мю 125 Ой 2 Юй 18 67 40 159 ee ONMEDA ба VENTURE connects directly to а monitor or to cassette interface and separate HEX keyboard 
таван 45 му se CDAMS 95 H:i 6VS00ma  $40010V2amp $795 your TV set through an RF modulator. And now for with LED displays for address and output. Power 
TASA 25 MSN 130 2040192 зш ice — Sm 100 BVE Sema 292 f the heart of VENTURE . . . its video display. VEN- supply is included along with 2 game cassettes. 
ASIN — 5 NESSGA 55 Ad 35 2 Miz 395 126УСТ600та 4.99 12У 500та 450 W TURE has a high resolution programmabie video The main board is 16" x 20"and includes space for 
| жон 5 ANM 1€ uta 5 4 win 335 ever ann Bouvzme 785 j display with up to 4096 user-defined characters, а! of the previously discussed on-board options 
7415339 Бу ea : hrs 3585 VOV CT Ramp 10808. 3. TPC m waw up ' : : p y PAS. 
тазан 35 кын 100 paca oi we 195 "A Тт ma 395 mea ags f alphanumeric symbols, special graphics or ob- Full on-board expansion can be completed for 
um s TAOS BUM 195 20 Wi 190 24v CT600ma 4.95 9У0С500т 375 M jects, such as space ships, etc. Each character is under $1000.00, Call for further details, option 
Мн EE NET МЮ Spam 400 EN Tres r JR 8 pixels wide by 15 pixels high, with 2 grayscale — prices, etc. 
PAS 40 ын 30 М, 32: 35795 Мн: 120 
таин 45 мн 35 пасо 168 5 8 20 Ma 95 DEMAY LEDE | { 
ИН 95 Ato D CONVERTER 408 183 3e 85 24576 hnr 395 мангола САСА 300 75 RCA Соѕтас 1802 Ѕирег Е Сотриќег $106.95 
зын 75 9006) 1358 jas боо fau peas мю 395 Ouro — CR O Û The Super Elf is a tremendous value asitcombines R&D. A monthly newsletter. Questdata is devoted 
йн 29 B7OIEN 2200 paoa 195 ҸӰ; SM Mic 39s OIE RAEG 200 129 video, digital displays, LED displays, and music, ^ exclusively to software for the Super Elf and there 
JaSWoN 35 Эй 740 74923 550 @ Seen: gas EE т all on a single board for $106.95. are many software books available at low cost. 
МЫН 35 CLO? 14.25 aca — 635 BM 1500 22 ride 385 10000000 ОСТА 90 220 The Super Elf expansion capability is virtually un- Тһе Super Elf computer system is now available as 
r йе e y "28 . . "E j^ - D 
14322 їз CMOS о, шетш Ж 35 mamas есед 10 do dy ек 125 | limited and you can do it inexpensively one step at а pe s bare boards as wel as full kits and 
74LS367N (раш 35 209 5 ne $0 Ano wj DIU Hex aao 850 atime, Expansion includes casstte interface, addi- assembled. 
ae Сор 335 65 20 550 740927 КЖ fe 40 120 tional memory, color video, Basic, ASCII key- Bare Boards: Super Ett $35.00. Super Expansion 
CAMS ш CD4007 2 8088 Lt 175 Н00165-5 т МАНТО RAAD, ane board, printer, floppy, S-100 bus, RS232, etc. $35.00. Power Supply $10.00. S-100 Color 
Dus M) ge Xm 175 E | MANGAO СС 50 8 $35.00. Dynamic RAM $40.00. Manuals $10.00 
in (2 DEM du 1да 250 о Commelom 85232 МАНЄ?10 CA 60 99 The Super Elf comes complete with power supply ee : ‘oe ы 
юш 340 coan — 35 aray 178 E 475 Dares 295 МАНТО CC 60 99 and detailed 127 page instruction manual which — Super Basic $45.00. 
ишн B7 con — 4 US B 475 ЕФ 1.95 TELEVIOEOTERMINAL includes over 40 pages of software, including а Free 14 Page Brochure 
[мн 35 (бн 05 WT 169 a75 Cover 125 Model 950 $980.00 ies of | to help get tarted and 
[зн 98 CO4Dls — 8$ Graa 195 Ie up тири лир TTT Series Of Tessa ne DO ДЕХ you Started go d. соор tall for a free: brochure on: all 
Шин 64 200010 02 O97 99 1.95 4116 200ns Dynamic ААМ 8/$13.75 music program and graphics target game. Many E | 
` бов м а T NN EN сла schools and universities are using the Super Eitas details and pricing of the Super Elf and its 


a course of study. OEM's use it for training and expansion. We will get it right out to you! 


Voltage Mate $18.50 UHF Preamplifier Kit $34.95 
$1.25 shipping. Switching regulator kit with B $2.00 shipping. Improves uhf reception dra- 
adjustableAC/DC voltage conversion. 3 modes Bi matically, 25 db gain assem. version $57.50. 
of operation; step up, step down, inversion. Bi Articles Radia Elect. Mar, May, 1981. 


280 Microcomputer Kit $69.00 
16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $79.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 


Appie Peripheral Kits 

| SERIAL 1/0 INTERFACE 0 to 30.000 baud, 

D.T.R., Input & output from monitor or basic, ar 

@ use Apple as intelligent terminal, Bd only (P/N 2) 
| $14.95, Kit (P/N 2A) $51.25, Assembled (P/N 

2C) $62.95. 


Jumper selectable modes of operation. Input 


PROTOTYPING BOARD (P/N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD В triacs, 
each can switch 110V, 6A loads, Bd only (P/N 
210) $19.20, Kit (P/N 210A) $119.55. 

APPLE I! GAME PADDLES Adam and Eve $38.00. 


interface Kits 

SERIAUPARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K, sw salpctatiie 
| polarity of input and output strobe, 5 to B data 
bits, 1 or 2 stop bits, parity odd or even or nant. | 
all characters contain a start bit, +5 & —17 
requiredBd only (P/N 101) $11.95, Kit (P/N 
101A) $42.89. 

RS-232/TTL INTERFACE  Bidirectional, re- 
quires +12V, Kit (P/N 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits, Kit (P/N 7901A) 
$14.95. 


PROM Eraser | 
Will erase 25 PROMs in 15 minutes. Ultraviolet, | 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver- 
sion $83.00 (with timer $119.00). 


280 MicroProfessor $149.00 

Single board computer. Learning, teaching, pro- 
totyping. 2K RAM, keyboard, displays; cassette 
interface. Tiny BASIC $19.00. All fully 
assembled. 


Electronics, 1981. 


crystal time base. Outstanding accuracy. 


Modem Kit $60.00 

State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Article in June, July, Aug. Radio 


voltage 5-15 МОС, output voltage — 24 to + 30 
VDC, current draw 30-250 ma. 


Rockwell AIM 65 Computer 
6502 based single board with full ASCII key- 
board and 20 column thermal printer. 20 char. 
alphanumeric display ROM monitor; fully ex- 
pandable. $439.00. 4K version $454.00. 4K 
Assembler $35.00, 8K Basic Interpreter $65.00. 
Special small power supply 5V 2A 24V 5A 
assem. inframe$59.00. Molded plastic enclo- 
sure to fit both AIM 65 and power supply 
$52.50. AIM 65 1K in cabinet with power sup- 
ply, switch, fuse, cord assem. $571.00. 4K 
$586.00. A65/40-5000 AtM 65/40 w/16K RAM 
and monitor $1295.00. RAM Board Kit (16K, 
$195) (32K, $215). V0640 Video Interface Kit 
$119.00. A&T $149.00. Complete AIM 65 in 
thin briefcase with power supply $532.00. 
Special Package Price: 4K AIM, 8K Basic, power 
supply, cabinet $615.00. 
AIM 65/KIM/SYM/Super Elf 44 pin expan- 
sion board, board with 3 connectors $22.95. 
*Send for compieta list of all AIM products. 


60 Hz Crystal Time Base Kit $4.40 


Converts digital clocks fromACline frequency to 


Video Modulator Kit $9.95 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc, 


Multi-volt Computer Power Supply 
Ву 5 атр, +18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, —12v option. +5v, = 12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and ail hardware $51.95. Add $5.00 shipping. Kit 
of hardware $16.00. Woodgrain case $10.00. 
$1.50 shipping. 


Type-N-Talk by Votrax 

Text to speech synthesizer with unlímited vocabu- 
lary, built-in text to speech algorithm, 70 to 100 
bits per second speech synthesizer, RS232C 
interface $359.00. Speech IC $72.00. 


Direct Connect Modem $99.00 
Fully assembled in case with RS232 cable. | 
Orig/answer, 103 compatible, 9V battery or 
wallplug. 


Elf Ii Adapter Kit $24.95 
Plugs into Elf Il providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 


TERMS: $5.00 min. order U.S. Funds. Calif. residents add 695 tax. : Prices 


program. 


$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. subject FREE: Send for your copy of our NEW 1982 


Shipping: Add 5*6, orders 


Circle 346 on inquiry card. 


under $25.00 — 1094. to change . QUEST CATALOG. Include 88¢ stamp. 
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Super Color S-100 Video Kit $99.00 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expand- 
able to 6K. S-100 bus 1802, 8080, 8085, 780, 
etc. Dealers: Send for excellent pricing/margin 
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CHIPSg үз 


THE INFLATION PETS 


4116 300ns 8/511.00 
4116 250ns 8/$ 12.00 
4116 200ns 8/$ 13.00 
4116 150ns 8/514,50 
2114L 300ns 8/$15.00 
2114L 200ns 8/516.50 

*4164 200ns $7.90 
*6116 150ns $7.75 


1791 Disk Controller $17.00 

ZBOA CPU $5.50 ea. 

B251A $4.75 ea. 

2716-1 (5V)350ns 8/$6.50 ea. $ 7,50 ea. 
2716 (5v)450ns 8/53, 75 еа. $4.15 ea. 
*2732 (5v)450ns 8/$7.25 ea.$9.00 еа, 
2532 (5v)450ns 8/57.25 ea.$9.00 ea, 
27645V 300ns 28 pin $20.00 ea. 


Allow up to 3 wks. for personal checks to clear. 
Please include phone number. Prices subject to 
change without notice, Add 33.50 Shipping & 
Handling. Wash. residents add 6.6% Sales Tax. 


CHIPS & DALE Master Charge 
10655 NE. 4th St., Suite 400 Visa accepted 


Bellevue, WA 98004 
1-206-451-9770 


Circle 76 on inquiry card. 


YOU VE JUST fee) 


THE MSN n | 
——| 


Computer Shopper is your link b indivi- 
duals who buy, sell and trade computer 
equipment and software among themselves 
nationwide. No other magazine fills this void 
in the marketplace chain. 

Thousands of cost-conscious computer en- 
thusiasts use Computer Shopper every month 
through hundreds of classified ads. And new 
equipment advertisers offer some of the 
lowest prices in the nation. 

Subscribe to Computer Shopper with a 


6 month trial for $6 or 12 months 
for only $10. MasterCard & VISA accepted. 


COMPUTER SHOPPER 
P.O. Box F-309 € Titusville, FL 32780 
305-269-3211 


Circle 102 on Inquiry card. 


et Available from Hytor — 
for 


Color Computer Disc System 
Owners. 
A software | development 


system for олм $60.00 
includes 6809 Assembler 
Program Editor Loader 
and Memory Dump. 


Mbileash Che freee 7 of i 
yon Calar Cam 72 "fe 


HOM, 


Write or Call Today! 


ETT 
HY TOR c 
Р.О. Box 4996 
Scottsdale, Az. 85261 


(602) 863-3122 


Circle 194 on inquiry card. 


PRICE BREAK 


EPSON 
MX-100 


ZIP BOX REFILLS OESIGNEO TO: FIT 
EPSON MX-100 CARTRIOGE 


Ш EA. 


$107.46 per dozen 
Minimum Order 3 Ribbons 
“Price Includes Shipping 
We accept Mastercard and Visa 


CHECK-MATE™ 


Р.0. BOX 103, RANDOLPH, MA 02368 
Call Toll Free - 1-800-343-7706 
In Massachusetts - 617-963-7694 


Circie 74 on inquiry card. 


Maxell Floppy Disks 


The Mini-Disks 
with maximum quality. 


Dealer inquiries 

invited. C.O.D's 
accepted. Call 

FREE (800) 235-4137. 


М 
E 


PACIFIC EXCHANGES 
100 Foothill Blvd. San Luis 
San Luis Ohana CA 93401 

In Cal celi! IT) 592-5935 or 


1 
T | 
g- . B05. 0y 
F E 


SS 


Circle 314 оп inquiry card. 


RS-232 GENDER 
REVERSERS 


Do you always have the wrong sex 
RS-2 32 connector? Let us help you 
convert your males to females and 
your females to males. A set of both 
48-232 Gender Reversers is only 
$34.95 


Send for our catalog of other RS-2 32 
problem solvers. 


B&B ELECTRONICS 


Box 475B/Mendota, IL 61342 
815-539-5827 


Circle 42 on inquiry card. 


E-Z SCReen EDiting with 
SCRED™ 
VERSION 1.0 


SCRED is a new editor for CP/M systems with 
memory mapped video boards. 


e Immediate view of changes 

e Assignable function keys 

e Block move, copy, delete 

e Re-definable CRT format 

* Automatic BACKUP feature 

e 8" SS SD CP/M compatibie disk 
» Width or length to 255 chrs 


PRICE 
| 595 - SCRED, the definition routine and manual 


| S15 - manual only 
(refunded if software purchased) 


SOFTWEST PRODUCTS 
7046 Park Mesa Way 
Suite 36 
San Diego, CA 92111 
Or phone (714) 571-3217 


Calif. res. add 6% tax 


Circle 378 on Inquiry card. 


& 
$ . 
Q^ 5 


S MOST FORMATE 


a || 1 6 
“HARDWARE. iS SOFTWARE 


ALTOS ASHTON TATE 
ATARI METASOFT 
DATA GENERAL MICROPRO 
EAGLE MICROSOURCE 
HAYES CENTA SYSTEMS 
IMS CHANG LAB. 
NEC CONDOR 
NORTHSTAR CYMA 
OKIDATA DATASOFT 
TALLY EF HASKELL 
TEXAS INSTRUMENTS PHASE ONE 


ZENITH SYSTEMS PLUS 
AND MORE 


FOR PRICE AND AVAILABILITY CALL 


CREVELT COMPUTER SYSTEM, INC. 
3111 S. VALLEY VIEW E-103 
. LAS VEGAS, NV. 89102 


702-362-6946 


"Ps арра Fg VISA & АС 


Circle 123 on inquiry card. 


64K Expansion 
Memory for 


= Computer 


ALL THE MEMORY YOU'LL EVER NEED 


e Maximize Advanced BASIC 
Program Capacity 


e Increase VisiCalc” Worksheet 
space to 4 times 


• Compile Pascal Programs 


RELIABLE PERFORMANCE THAT'S GUARANTEED 
* Parity Generate and Check 
* Gold Plated Edge Connector 
* Fully Tested and Burned In 
* Full One Year Warranty 


iir Ф 24500 


DCT Corporation = 
Р.О. BOX 14734 
MINNEAPOLIS, MN 55414-0734 
PHONE (612) 379-9236 
‘IBM I$ A REGISTERED TRADEMARK OF IBM 
*VISICALC 15 A REGISTERED TRADEMARK OF PERSONAL SOFTWARE, INC, 


Circle 149 on inquiry card. . 


SPECIALS on INTEGRATED CIRCUITS 

7.45 10/695 50/655 100/615 

8.40 10/795 50/735 100/6.90 

5.15 10/490 50/4.45 100/4.15 

6.45 10/610 50/5.75 100/5.45 

7.90 10/740 50/700 100/6.60 
245 25/230 100/215 
2.25 25/210 100/200 

2716 EPROM 490 5/450 10/4.00 

2532 EPROM 8.90 5/845 10/7.90 

6116 Hitachi 2KX8 CMOS RAM 890 5/8.45 10/7.90 

4116-200 ns RAM 

Zero Insertion Force 24 pin Socket 

95-100 Wire Wrap Socket 


6502 
6502A/6512A 
6520 PIA 
6522 VIA 
6532 
2114-1200 

| 2114-1300 


mum uem Giada enm п а три реа ш ЧИ П 90-00-08 ЧИ П П-И А Р А ы ы سے سی سے‎ а а рн ap A HEIN эм эв UR иш ша шы а иш D D a А. 


А P Products 15% OFF ap 


A P Hobby-Blox 15% OFF 


шт = 


MODEM SPECIAL $89 


SIGNALMAN Mk1 from Anchor Automation 
DIRECT CONNECT Modem with RS232 Cable and Connector 
included. Fully compatible with all Bell 103 modems. O to 300 
bps, full duplex, frequency shift keyed modulation, auto-select 
of ANSW/ORIG, direct connect, audible tone carrier detect 
indicator, self-contained battery powered. 

Anchor ATARI Modem $89 


COMPACK INTELLIGENT TERMINAL PACKAGE $115 
Combines intelligent RS232 port hardware from cgrs Micro- 
tech with EHS Intelligent Terminal software to allow you to 
connect any RS232 Modem to PET/CBM. 


DC HAYES Smartmodem $230 
RS232 MODEM -Accoustic $119 


16K RAM Card for Apple 
Thunderclock Pius for Apple 
T G Products Joystick for Apple 
D C Hayes Microniodem |! 
Grappler Interface 

T G Paddles 

T G Select-A-Port 

Videx 80 Column Card 


FLEX-FILE for PET/CBM $80 


Very comprehensive and easilyused Data Base, Report Writer 
with calculation capability, and Mailing Label system 


FORTH for PET by Cargile/Riley 
Full FIG model with alt 79 Standard extensions. 
Metacempiler for FORTH for independent object code 


KMMM PASCAL for PET/CBM 
EARL for PET/CBM — disk assembler 
Editor, Assembler, Relocator, Linkeditor. 


SuperGraphics - BASIC Language Extensions 40 
Fast Machine Language Graphics routines for PET/CBM. ` 


252 Bethlehem Pike 
Colmar. PA 18915 


Circle 5 on inquiry card. 


215-822-7727 A B Computers 


[dcommocdore 


Commodore CBM-PET SPECIALS 


Commodore 64 

8023 Wide (136 column) printer 

8300 Daisy Wheel Printer (Diablo 630) 
9000 SuperPET with languages 

64K Board (extra 64K for 8032) 

8050 Dual Disk Drive — 1 megabyte 
8250 Dual Disk Drive — 2 megabyte 
9060 5 meg hard disk 

4016 full size graphics keyboard 

4032 full size graphics keyboard 

4040 Dual Disk Drive – 330,000 bytes 
2031 Single Oisk Drive – 165,000 bytes 
4022 Tractor Feed Printer 

C2N External Cassette Deck 

Used CBM/PET Computers 


WE WILL MATCH ANY ADVERTISED PRICE 
ж ж * EDUCATIONAL DISCOUNTS x ж ж 


PETSCAN | $345 hase price. 


Allows you to connect up to 20 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing con- 
figurations Base configuration supports 3 computers. 


VIC 20 249 
VIC 1515 Printer 335 
VIC 3K RAM 32 
VIC BK RAM 53 
VIC 16K RAM 99 
VIC 1540 Disk Drive 500 
VIC Invaders 24 
VIC Jupiter Lander 24 


TNW 488/103 with DAA 

Compute's First Book of PET /CBM 
WordPro 3 Plus - 32K CBM, disk, printer 
WordPro 4 Plus - 8032, disk, printer 
VISICALC for PET, ATARI, or APPLE 
SM-KiT „ДЕТ ROM Utilities 

Programmers Toolkit - PET ROM Utilities 
PET Spacemaker Il ROM Switch 

2 Meter PET to IEEE or IEEE to IEEE Cable 
Dust Cover for PET 

IEEE-Parallel Printer Interface for PET 
IEEE-RS232 Printer Interface for PET 
The PET Revealed 

Library of PET Subroutines 


Programming the PET/CBM (Compute!) 20 
Compute! First Book of VIC 11 
Best of Midnight Gazette 8 


(995) 770 
(2250) 1775 
(1995) 1575 

(500) 380 
(1795) 

(2195) 
(2995) 

(995) 
(1295) 
(1295) 

(695) 

(795) 

(75) 


VIC Superslot 

VIC Super Alien 
VIC Maze in 3-D 
VIC Cosmic Debris 
VIC Amok (UMI} 
VIC Snakman 

VIC Rubik's Cube 
VIC Night Rider 


4 PART HARMONY MUSIC SYSTEM for PET 

The Visible Music Monitor, by Frank Levinson, allows you to 
easily enter, display, edit, and play 4 part harmony music. 
Includes whole notes thru 64ths (with dotted and triplets), 
tempo change, key signature, transpose, etc. The KL-4M 
unit includes О to A converter and amplifier ready to hook to 
your speaker. 

KL-4M Music Beard with УММ Program $60 


DISK 
SPECIALS 


SCOTCH (3M) 5” 10/245 50/235 100/230 | 
SCOTCH (3M) 8" 10/260 50/245 100/240 


WE STOCK VERBATIM DISKS 


Try the new Verbatim Head Cleaner Kils 
BASF 5” or 8" 10/200 20/195 


Wabash 5" 10/2.00 20/195 100/185 
Wabash 8" 10/2.00 20/195 100/185 


WE STOCK MAXELL DISKS 


Diskette Storage Pages 10 for 3.95 
Disk Library Cases 0 -2.85 5-5 
Disk Hub Rings 8"- 50 @ 750 5" - 50 @ 6.00 


CASSETTES - AGFA PE-611 PREMIUM 

High output, low noise, 5 Screw housings. 

C-10 10/56 50/50 
C-30 10/73 50/68 


SPECIALS 


EPSON MX-80 Printer with Graftrax 
EPSON MX-80 F/T Printer 

EPSON MX-100 Printer with Graftrax 

Zenith ZVM-121 Green Phosphor Monitor 115 
OKIDATA 82A 465 
STARWRITER Daisy Wheel Printer F10 1445 


100/1.85 


100/.48 
100/66 


| DC Hayes Smartmodem 230 


We Stock AMDEK Monitors 

Watanabe Intelligent Plotter 1195 6-Pen 
BMC BM12A Green Phosphor Monitor 
MEMORY for IBM 256K + parity 
Staticide anti-static spray 

dBASE Il 


ALL BOOK and SOFTWARE PRICES DISCOUNTED 


Synertek Systems 


SYM-1 Microcomputer SALE 199 
SYM BAS-1 BASIC or RAE 1/2 Assembler 85 
KTM-2/80 Synertek Video and Keyboard 349 
KTM-3/80 Synertek Tubeless Terminal 385 


1445 


emira | data 
systems 


2170 
2395 
4495 
1495 


290-80 64 K 

290-82 64K, 1 double dens. drive 
267 10 Megabyte + Floppy Orive 
237 1.3 Megabyte Dual Floppy 
225 High Speed Printer 1195 
719 Video Terminal (VT-52 compatible) 695 
ZVM-121 Green Phosphor Monitor 119 
All Zenith Software discounted 


ZT-1 Intelligent Communications 
Terminal 
Z100 16-bit/8-bit System 


550 
CALL 


800 Computer 
400 - 16K 
810 Disk Drive 
825 Printer 
850 Interface 
Inside Atari DOS 
Paddle Pair 
Joystick Pair 
16K RAM 

32K RAM 
Pitot 


Microsoft BASIC 
MISSILE COMMAND 
ASTEROID 8 

STAR RAIDERS 
Space Invaders 
Music Composer 
Chess 

Anchor Modem-Atari 
PAC-MAN 
CENTIPEDE 

First Book of А{ап , 11 
Write for prices on other Atari items. 


WRITE FOR CATALOG 


Add $1.25 per order for shipping. We pay balance of UPS surface 
charges on all prepaid orders. Prices listed are on cash discount 


basis. Regular prices slightly higher. Prices subject to change 
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BASF fo 


Disks © 


SAVE 40% its for our 


4 FF Specify soft, 
10 or 16 sector 
1 side/sirigle density 
1 side/double density 
2 sides/double density 


8 gr Specify soft 

: or 32 sector 

1 side/single density 

1 side/double density 
2 sides/double density 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 | ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Circle 238 on inquiry card. 


SUPER SALE 
EPROM's — 


2716 (5V, 450nS) $3.95 $3.55 
2732 (5V,450nS) 7.85 6.95 
2532(5V,450nS) 11.20 9.25 


STATIC RAM 


6116P-3(150nS) 7.50 
2114L-2(200nS) 2.10 


DYNAMIC RAM 


4164 (200nS) 7.90 


MISC 


CPU Z80A 
CDP-1854ACE (UART) 
16K RAM Expansion Kit 


6 TRS-80 Mod III $12.95/8 


=== SUNTROWICS CO., INC. 


12621 CRENSHAW BOULEVARD 


= HAWTHORNE, CALIFORNIA 90250 


"Ri" STORE HOURS: Men.Fr. 1Ounrta €:30pm — Sat Cam to 5pm 


IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE 


SMALL QUANTITIES AVAILABLE 


STOCK COMPUTER 


e CHECKS 
e INVOICES 
eSTATEMENTS 
e SPEED-O-GRAMS 
e BILLS OF LADING 
e PURCHASE ORDER 
e LEGAL SIZE PAPER 
ePAST DUE NOTICE 
e C.O.D. TAGS 
eLETTERHEADS 
STOCK COMPUTER PAPER 


STOCK COMPUTER LABELS 
SOFTWARE PACKAGE FORMS 


DISCOUNT DATA FORAS , INC. 


407 EISENHOWER LANE SOUTH 
LOMBARD, ILLINOIS 60148 
(312) 629-6850 
Call or Write for Prices & Samples 


Circle 147 on Inquiry сага, 


YOU CAN PAY MORE 
BUT YOU CAN'T 


_ СЕТ MORE! 


Model II! 16K w/16K Ext. Basic 


$799 $399 


Моде! 111 48K 
/32K Ext. Basic 
? disk & RS232c yi 
$499 


$1949 
BUY DIRECT. These are just a few of our great | 
offers which include Printers, Modems, Com- 


puters, Peripherals, Disc Drives, Software and 
more.  caliTOLLFREE 1-800-343-8124 


We have tha lowest computer 
aszibie full 
тани s Write for your plus 


emd a lull camplemang free Catalog. 
a! adis Shack Sofware. 245A Great Road 


PHARMACY 


To help you choose and use (and even 
program) The PHARMACY MICRO- 
COMPUTER — NEW! The first —and 
only—pharmacy microcomputerrefer- 
ence and guidebook. Developed to 
answer: Why do you want a compu- 
ter? Why do you need a computer? 
What. should the computer do for 
you? How do you plan your system? 
Even how to write your own system! 
This new book gives you all of the 
questions you should ask, and then it 
gives you all of the answers! SAVE 
with this SPECIAL pre-publication 
offer. The first edition goes to press 
July, 1982, and carries a list price of 
$29.95, plus $2.50 handling and ship- 
ping. SAVE $7.50 by sending in your 
reservation and check for $24.95 by 
Aug. 31, 1982 (we'll pay the handling 
and shipping). Or write for a subject 
outline and index. 

SIGN ATURE Software Systems, Inc. 
5602 Stouder PI NW, Pickerington, OH 43147 


Circle 368 on inquiry card. 


xTO0P QUALITY x BEST PRICEx 


BOND PAPER 9% x 11 2395 
Blank, 1-part, 3000 sheets, 18 ib. stock 
Perforated both sides, snaps out to B'/z x 11 


GREEN BAR 8% x 11 2305 
1-part, 3200 sheets, 15 Ib. stock 


GREEN BAR 147 x 11 2595 
1-рагї, 3200 sheets, 15 Ib. stock 


GARBONLESS 9% x 11 41595 
2-рагі, 1600 sheets, 15 lb. stock 
Perforated both sides. snaps out to 8'7 x 11 


Send check with order. Add $6.00 per box for handling 
and shipping (UPS) within continental U.S. Calif. 
residents add 6% sales tax. Satisfaction guaranteed. 


BOB'S CHARTS 405 E THIRD, SUITE 206A 


[213] 644-1149 f- 800-421-5775. Computer Paper Dept Us BEACH, CA 90802 


Fae (шш ERO Pus $2 д =й HIMA =: РЕГЕ T. j 


| — шй Littleton, МА 01440 
N | a qu 1 617 • 486 = 1423 ul 


Circle 450 on inquiry card. 


Gircie 385 on Inquiry card. Circle 56 on inquiry card. 


For the IBM*-PC Exclusively 


Data Base Manager 
Question 

Pianner Calc 
Volkswriter 
Blackjack 

Cali to Arms 

Space Eggs 


HARD WRAE 


AGB HI Res Monitor 

Cable for 1BM-PC 

Smartmodem 

(PC Modem Software) 

Computer-Mate Desk 4' 

Light pen with book of 15 
programs tor the IBM-PC 

Baby Blue CPU + 


Atso IDS Prism Printers, IUS, Infocom, McGraw Hill, Micropro, 


Visicorp, and more. 


For & complete Ши of Ш the Heme wa hava Кы the IEM-PC, 


call or write 


Se PF л т Fis SS 
ЕШ Чы Se ae "ШШ oe Чы BEL INI  . 


MILL STAEET MARLOW NH 03456 603/446-3383 | 


HOURS 9:00 to 5:30 
VISA AND MASTERCARD ACCEPTED 


"TRADEMARK OF MTERMATI OMAL BL2RIMERS MACHINES CORPORATION 


Circle 316 on inquiry card. 


ELIZA IS HERE! 


АТ LAST A FULL PLEMENTATION of the organel ELIZA 
program Tı Sam failed 55. ius gn Your mcrocempuint 


Created at MIT in 1966, ELIZA has become the world's most 
celebrated artificial intelligence demonstration program. ELIZA is 
a non-directive psychotherapist who analyzes each statement as 
youtype itin and then responds with her own comment or question 
— and her remarks are often startlingly appropriate! 


Designed to run on a large mainframe, ELIZA has hitherto been 
unavailable to personal computer users except in greatly stripped 
down versions lacking the sophistication which made the original 
program so fascinating. 


Now, our new microcomputerversion possessing the FULL power 
and range of expression of the original is being offered at the 
introductory price of only $25. And if you wantto find out how she 
does it (or teach her to do more) we will include the complete 
Source Program for only $20 additional. 


Order yourcopyot ELIZA today and you'llneveragain wonder how 
to respond when you hear someone say “Okay, let's see what this 


computer of yours can actually do!" 


ELIZA 15 AVAILABLE iN THE FOLLOWING DISK FORMATS: 
Standard 8 inch single density for all CP/M based computers 
$25 for ELIZA.COM -add $20 for Microsoft BASIC-80 Source 

. §% inch CP/M tor Apple I| equipped with 2-80 SokCard 
$25 lor ELIZA.COM - add $20 for Microsoft BASIC-80 Source 
. 5% inch for 46K Apple H with Applesoft ROM and DOS 3.3 
$25 lor Protected File-add $20for ApplesoftSource 
. §% inch for 64K IBM Personal Computer 
$25 lor Protected File - add $20 tor IBM Disk BASIC Source 
. S%inchfor Osborne | Microcomputer 
$25 for Protected File -add $20 for Microsolt BASIC-BD Source 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTHLA JOLLA AVENUE 


LOS ANGELES. CALIFORNIA 90046 | 
| ‘ (213) 656-7368 (213) 654-2214 = 


MC, VISA and CHECKS ACCEPTED 


Circle 35 on inquiry card. 


64K Dynamic RAM ICs 


200 ns 150 ns 
Quantity 64K Ram 64K Ram 


0— 49  (G5699 @ $799 
50-149 (956.75 
150 + @ $6.50 


IN STOCK: 
OKI MSM3764-20RS, Prime 


UPS COD or VISA, M/C 


MICROPROCESSORS UNLIMITED 
24,000 SOUTH PEORIA AVENUE 
BEGGS, OKLAHOMA 74421 
(918) 267-4796 


IMPORTANT: Prices shown include cosh discount. 
Shipping & insuronce extro. These prices ore subject 
to chonge! Call for current prices, other brands, other 

speeds, or volume pricing. | WANT your business: 

call any hour (almast). 


ALSO, HM6116-P3, 150 ns 2Kx8 static @ $6.50 
2114LG-3, 200 ns 1Kx4 static (e $1.65 


Circle 275 on inquiry card. 


WE WILL NOT BE UNDERSOLD 


SOFTWARE APPLE SOFTWARE COMPUTERS 
MICROPRO MICROPRO ATARI 
Wordstar $269.00 Wordstar $239.00 Atari 800 $699.00 
MailMerge $89.00 MailMerge $99.00 Atari 400 $369.00 
Customization Notes $359.00 Spellstar $149.00 Call For Prices On The Complete Atari Line 
Spellstar $239.00 DataStar $199.00 CALIFORNIA COMPUTER SYSTEM 
Datastar $199.00 Calcstar $189.00 Mainframe 2200a $485.00 
Calcstar $199.00 Supersort | $159.00 2-80 CPU 2810a $265.00 
MICROSOFT VISICORP 64K RAM 2065 $569.00 
Basic Interpreter $349.00 VisiCalc $199.00 Floppy Controller 2422a $359.00 
Basic Compiler $389.00 VisiTerm $79.00 ZENITH 
Fortran 80 $499.00 VisiDex $199.00 2-89 48K CALL 
Cobol 80 $695.00 VisiPlot $169.00 Z-90 64K CALL 
DATA BASE VisiFile $199.00 Call For Prices On The Complete Zenith Line 
FMS80 $595.00 VisiSchedule $259.00 Commodore VIC 20 $249.00 
dBase \\ $599.00 VisiTrend/Plot $239.00 Casio FX702P Pocket Computer $179.00 
NEW! IBM PC SOFTWARE NEW! MISCELLANEOUS PRINTERS 
ee ae ak mU, A = —  — => Micro Courier $219.00 
Easy Writer $289.00 Executive Briefing System $169.00 NEC 7720 KSR $2749.00 
Easy Speller $149.00 Supercalc $199.00 NEC 7730 Parallel $2395.00 
Easy Filer $319.00 Personal Filing System $115.00 NEC 3510 Serial $1850.00 
VISICORP PFS Report Writer $75.00 NEC 3530 Parallel $1850.00 
Visicalc 64K $159.00 Word Handler $169.00 NEC 8023 Dot Matrix 100cps $539.00 
Visicalc 256K $190.00 CP/M Power $59.00 Olivetti DY211 Letter Quality 
MICROPRO ENTERTAINMENT Daisy Wheel Printer $1095.00 
Wordstar $299.00 Wizard and Princess $29.00 Parallel Only $995.00 
MISCELLANEOUS Space Eggs $26.00 Epson MX-80 CALL 
Supercaic by Sorcim $229.00 Twerps $28.00 Epson MxX-80FT CALL 
Superwriter by Sorcim $289.00 Borg $28.00 Epson MX-100 CALL 
Home Accounting Plus ' | $139.00 Castle Wolfenstein $27.00 IDS 560 CALL 
ENTERTAINMENT Beer Run $28.00 IDS Prism 80 CALL 
Deadline $39.00 Epoch $32.00 IDS Prism 132 CALL 
Temple of Apshai $29.00 Sneakers $27.00 Okidata Microline 80 CALL 
Curse of Ra $15.99 Midnight Magic $32.00 Okidata Microline 82A CALL 
Call For More IBM Software And Accessories Wizardry $45.00 Okidata Microline 83A CALL 
Time Zone $79.00 Okidata Microline 84 CALL 
DISK DRIVES Jawbreaker $20.00 Centronics 739 $675.00 
Tuesday Morning Quarterback $24.95 DataSouth 180 cps CALL 
CCI 100 for the TRS-80 Model 1 Crush, Crumble à Chomp $24.95 Zenith Z-25 150 cps CALL 
5¥a 40 track $299.00 Datestones of Ryn $15.99 —————— 
CCI 189 for the Zenith Z-89 T Morloc's Tower i $15.99 MONITORS 
57У 40 track $379. ; 
CORVUS 5M with Mirror $3089.00 о; ien Amdek 12" B&W $109.00 
CORVUS 10M with Mirror $4489.00 Star Blazer $2 4.95 Amdek 13" Color $329.00 
CORVUS 20M with Mirror $5389.00 Kabul Spy $29.95 Sanyo 9" B&W $135.00 
CORVUS Interfaces CALL Cyclod $2395 Sanyo 9" Green $14000 
RANA SYSTEMS add-on Disc Drive for the Apple Il Leod ———— PG ЕЕ Sanyo 12" B&W $179.00 
Elite One 40 Track CALL APPLE ACCESSORIES Sanyo 12" Green $189.00 
Bite Controller CALL ———————— Sanyo 13" Color 526900 
ی‎ Z-80 Card by Microsoft $319.00 ent reen 
DISKETTES 16K Card Шү Microsoft $159.00 Zenith 13" Color $339.00 
3 ЕЕГ 32K Card by Saturn $199.00 Electrohome 13” HI-RES 
Maxell 5V single side $39.00 Keyboard Enhancer 11 by Videx $125.00 Color Monitor $829.00 
Maxell 8 single side $49.00 Videoterm by Videx $25900 Electrohome 13" Color $349.00 
Maxell 5/4 double side $45.00 Game Paddles by TG $49.00 Electrohome 12” B&W $179.00 
Maxell 8 double side $55.00 Joystick by TG $49.00 Electrohome 12" Green $189.00 
BASF 5/4 $26.95 vidas uev d | Electrohome 9" B&W $149.00 
eric Keypad by Keyboard Co, $139.00 " 
BASF 8 $36.00 ALF 9 Voice Board $159.00 Electrohome 9” Green $159.00 
Verbatim 5% se ALF 3 Voice Board $229.00 
Verbatim 8 $36.00 System Saver by Kensington $75.00 SPECIAL OF THE MONTH 
Wabash 544 $24.95 g | 
Versacard by Prometheus $229.00 Sanyo MBC 1000 64K Computer 
Wabash 8 $29.95 
8088 wea by Coprocessor Mp 3 1595 O0 
Microbuffer Il 16K w/graphics А s 
— IBM PC ACCESSORIES . Microbuffer 1 32K w/graphics $299.00 E 
64K Card by Microsoft $435.00 shies INTERFACE CARDS BY CCS —— | TERMINALS 
Joystick by T&G $49.00 erial Asynch. #7710 $139. 
128K Card $579.00 Serial Synch.#7712 $149.00 ADDS Viewpoint $495.00 
f Cail for other CCS cards Zenith Z-19 $679.00 
192K Card $629.00 
SK Card $699.00 ADVANCE LOGIC Televideo 910 $595.00 
256K Combo by AST $1099.00 AG Pam ر‎ сага 5890 Televideo 925 $779.00 
Z-Card CP/M for the Apple il $225.00 Televideo 950 $963.00 
dad ae can C j d-ons eae Smarterm80 Column Board w/Softswitch $249.00 
The Synergizer TELECOMMUNICATIONS 
Allofthe above plus “The CP/MHandbook” $545.00 
Prentice Star Modem $129.00 
For fast delivery, send certified checks, money RAM Novation Cat Modem $139.00 
orders, or call to arrange direct bank wire Novation D-CAT $149.00 
transfers, Personal or company checks require 16K Ram Kit for Apple tl, TRS80 $17.50 Novation AUTO-CAT $199.00 
one to three weeks to clear. All prices are 200 nano seconds, 4116 chips Novation APPLE CAT $299.00 
mail order only and are subject to change hdd ХАНА et pecu 
without notice. Cal for shipping charges. Hayes Chronograph $225.00 


master charge 


fed жаг! Pd CABG 


S d 


The CPU Shop 


TO ORDER CALL TOLL FREE 1-800-343-6522 
420-438 Rutherford Ave., Dept. BY-08, Charlestown, Massachusetts 02129 


Hours: 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 7) 
Technical information call 617/242-3361 


Circle 120 on inquiry card. 


TWX- 710-348-1796 Massachusetts Residents call 617/242-3361 


Massachusetts Residents add 5% Sales Tax 
BYTE August 1982 479 


TELEVIDEO USERS 


SMART INTEGRAL 
212A MODEM 
FOR TELEVIDEO 
TERMINALS 

950, 925, 920, 
910 SERIES 


eSingle card 5/2" x 91/2" 


eSimple kit for individual installation 

eManual or auto dia! with repeat 

e Manual or auto answer 

eAudio Monitor—listen to connection 

eFCC approved direct connect 

Compatible with Bell 212A data set 
Dual speed; 0-300bps and 1200bps, 
keyboard selectable 

eAdaptable to other ASCII terminals 


Micro-Baud Systems, Inc. 


3393 De La Cruz Blvd. 
Santa Clara, CA 95050 
(408) 727-5275 


Circle 271 on Inquiry card. 


HIGH QUALITY 


CONTROL DATA 


FLEXIBLE DISKS 
5 1/ 4" Soft sector Price/10 


1 side/ single density 
1 side/ double density 


53 
8 Soft sector 
1 side/ single density. ...... 25.00 
1 side/ double density. ..... 30.00 


Money orders- Checks- Allow two weeks 
Add $ 200 Hondling charge 
Colifornio residents odd 6.5% soles tax 


Dept. No. BY082 P.O. Box 3304 
Saratoga, California 95070-1304 


Circle 122 on Inquiry card. 


80,000 
WORDS! 


WORD GRINDER IS AN ASCII DICTION- 
ARY OF OVER 80,000 ENGLISH WORDS 
WHICH IS COMPATIBLE WITH THE РОР- 
ULAR PROOF READERS SUCH AS SPELL- 
STAR, SPELLGUARD, AND ANY OTHER 
PROOFER WHICH ALLOWS THE COMBINING 
OF ASCII FILES INTO ITS DICTIONARY. 
WORD GRINDER REQUIRES 3/4 MEGA- 
BYTE GF STORAGE AND IS AVAILABLE ON 
1 FILE ON EACH OF 4 CP/M DISKS. ALSO 
AVAILABLE ON ANSI TAPE, TRS-HO, RT- 
11, OR APPLE DISKS. PRICES START AT 
$125.00 FOR CP/M, ORDERS: DIGITAL 
WORD SYSTEMS DEPT. B, 22713 VENTURA 


BL. STE. F, WOODLAND HILLS CA. 91344. 


VISA/M.C. PHONE: 213-992-0514 


SPELLSTAR 15 A TRADEMARK OF MICROPRO INTERNATIONAL CORP. 
OF SAN RAFAEL, CALIF. U.S.A. 

SPELLGUARD 15 A TRADEMARK OF ISA. 

TR5-80 15 A TRADEMARK OF TAMDY CORP. 

CP/M 15 A TRADEMARK OF DIGITAL RESEARCH. 


Circle 478 on Inquiry card. 


STATISTICAL 
SOFTWARE 


ELF—Stepwise regression, factor 
analysis, correlation coefficients, cross- 
tabs, simple statistics, t-tests, ANOVA, 
stepwise discriminant analysis, all BASIC 
transformations and more. $200.00. 


TWG/ARIMA —Box-Jenkins for 
seasonal and non-seasonal models. 
$300.00. 

EASI/ARIMA—Automatic Box-Jenkins 
program for stock and commodity traders. 
$300.00 


All are for the Apple 11* with 48K of 
memory, Applesoft* and DOS 3.3. 


Visa and MasterCard accepted. 
Call or write: 


“The Winchindan 
3907 Lakota Road 


P.O. Box 10114 
Alexandria, VA 22310 
(703) 960-2587 


"Trademarks of Apple Computer, Inc. 


Circle 431 on Inquiry card. 


Verbatim® 4 | 
Diskettes 


Top-quality Verbatim? Diskettes 
from Teche Data, your complete 
word and data processing supply 
center, Dealer inquiries invited. 


Call Toll Free 
1-800-237-8931. 


In Florida. call 


813-577-2794. 


Teche Data Corporation 
3251 Tech Drive North 
St. Petersburg, FL 33702 


Circle 396 on Inqulty card. 


” YORK IO ` 


BASF-DPS 


WORLD STANDARD TAPE 


MONEY BACK 
GUARANTEE 


- COMPUTER GRADE 
"metum: тта BLANK CASSETTES 


uter 
the output to the comp 
buiit meter and found zii 
ta throughout the tape . 
Stace Papadopoulos 
Beaverton, OR 
Calf. residents add Bı sales lax 


Shipping 1 doz. 32, 2 doz. $3 50, 
3 doz. $4.50. Each addtional daz 


“We monitored 
with а specially 
lutely no dropou 


Writuorcail tor QUANTITY DISCDUNTS 


toe BM ER ATE 
qme И an 


YORE IO Computerware 


Ь 24573 Kit?ridge SL. B-3 Canoga Park. СА 91307 а | 


Circle 482 on Inquiry card. 


| CP/M COMPATIBLE— CP/M EFFICIENT 


e 4 MHz Z-80A CPU eTwo banks of 64K RAM 
e Two R$-232 serial ports e Full centronics 
printer port e True hard disk interface eExter- 
nal DMA 1/0 e Compatible with 5 inch and 
8 inch drives, single/double density eReal 
time clocke5 volts anly at 1.5 amps eCom- 
pact size e Source Listings are included 


M ( y an 
see qo He 
ي‎ 600° 00 INSIGHT ENTERPRISES, CORPORATION 
on 373 N Western Ave., Suite 12. 
Los Angeles, CA 90004, (213) 461-3262 
Dealer, OEM. International Inquiries Welcome 


Circle 202 on inquiry card. 


SUPER SALE 
30% + DISCOUNTS 


* SOFTWARE 


*Mictopro IE" CP/MI r1. isse hene rm seer ces LIST SALE 
А1010 WORDSTAR 495 275 
41012 DATASTAR 
41014 MAILMERGE 
AtO15 SPELL STARA 


AIO22C ALCSTAR 

s*MicroSoftiB" CP/MI.. 

AOH BASIC 

A10 26BASI CCOAMPL 

A10 28F ORTRAN ЕЮ 

A1030 COBDL 90 
СРАМ. Rn 
A'YHOISASPELLGUARO 
AN20SORCIM SUPERCALC 

A1130 SELECT WOROPROC 


А1200 ViSICALC 
A1202 VISIPLOT 

ARO VISITRENGPLOT 
A1205 VIS IDEX 
ATNQÉVISITERM 
A1210DESK TOPPLANII 
41214 VISISCHEDULE 
AIZIG VISIPAK 


A1218 VISICALC 
A220 VISICALC256K " 
A112285 ORCIMSUPFERCALC 


* HARDWARE « 
AGOTE NEC BO23P ante: . 
А8020 AXIOM GP 100 PrıntBH Centronics mestaced 
iy 


ABIQO Ti 59 4 COMPUTER 
AB120 EAGLE It Compute: w-SYSTEMS PLUS Business System 


DISCOUNT COMPUTER PRODUCTS 
205 S. McKemy St., CHANDLER, AZ 85224. Send $1 for 
GIANT Catalog. Shipping & Handling: Software—$2.0 ea. 
Hardware—$.25/#, $3.00 min. Price includes Cash Discount, 
Visa/MClAmx add 3%. ORDER NOW. TOLL FREE OPER. #742 
CA. 800-852-7777, HHAK, 800-824-7919. ELSEWHERE M 
ABA | 


Circle 437 on Inquiry card. 


Get more out of your 
Apple with the MICRO 


on the Apple Serles 
Vols. 1,2, & 3 $24.95 ea. 
* $2.00 shipping each volume 
Each book includes. тога 
{һап 30 programs — . 
| all. on DISKETTE . 
;Machirie Language A Aids 
ЧО Enhancements : 
i Runtime Utilities: : 
"Graphics & imê 
Hardware & Reference 
a "Information - 


To order toll _ Ж 
on. 1-800-345-8112 
In PA 1-800-662-2444 


MICRO INK, Inc. 
P.O. Box 6502 
Chelmsford, MA 01824 


Circle 480 on Inquiry card. 


:FOR ONLY $129.95 L C 
:From The Ground Up T m ting: AN N O U N CI N G TWO 


- 
З s Build a Computer kit that grows S п М EW TE R M | № AL 
> with you, and can expand to 64k = | 
„ RAM, Microsoft BASIC, Text Edi- à Ne 
е tor! Assembler, Word Processor, k کے‎ Smart * Fast • Graphics * Matching Modem and $295 Printer 
s Floppy Disks and more. Ј » в Netronics announces a state of the art | 
"d he Же Plug in Level E here; w- ы breakthrough in terminals. Now at prices you 


EXPLORER /8S 


Microsoft. BASIC me can afford, you can go on-line with data-bank 


: 4 "t and computer phone-line services. It's all | 

Here's the lowcost way to learnthe fundamentals of com- сона Nene ve кН A MEUM yours: "electronic newspapers," educational 
puling, the allimportant basics youll need more and 2 Add Lote lo conver! to ^ Atki you own custom cir. = services, Dow-Jones stock reports, games, 
pa ш Lip advance in compises Lu For just $128.85 cuits (rolatyping «нт: u) - ا‎ personal computing mm ay poh " 

sd vanced design E 85 motherboard, 7, 4 l anguage, program exchanges, electronic bul- | 
wih e the features p - ciat siiis di to wrile and 3 Add pe RAM lie А ш tetin boards .,. and more every day!!! 

rogra ma. And m grow inio а system that ia а a : 

mat for any personal computer on tha mar ket. Look al a CRT monitor or a TV set {if you have an RF modulator). ® 1 a al et eri Las terminals. both 
these features: 8085 Centra! Processing Unil. the я eature a fu ey/128 character typewriter. 
mictoprocessor "heart" of the Explorer/85. (Join the C] Hex Keypad/Display kit.. . 369.95 plus $2 Pal. style keyboard, baud rates to 19.2 kilobaud, a 


rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 


milliona who will a and use the 6060/8085 fhis year 

alone’). . . Four 8-Ъ plus nne 6-bil input/output ports fom О FASTERM . 64 TERMINAL KIT — Featuring a 56 кеу 
which you can input and out ир! your programs. аз wellas ASCII Keyboard 128 character sel upper and tower cate 
control exterior swit:hes. 


relays. lights. еіс. . a cassette 7S ohm Output. 8 baud rales 150 (0 19 200 [witch satect-g special character graphics. The “smart” version, SMARTERM-80, features either 24 line by 80 
interface that leis you stare and reload programs you've 400) 85232. C or 20 МА output. 32 or 64 спасі by 16 @ characters per line or 16 by 40 characters per line, it otters on-screen editing with page-at-a- 
learned to wrile ... driuxe 2.000 hyte operating P9 тта Complete wih в time printing, 12,000 pixel graphics, line деисе. absolute cursor addressing, underlining, 
system/monitar makes il easy to teat’ computing in Ovtune Steel — | . : reversa video, one-half intensity and much more... simply plu 9 them inta your computer or 
several important ways 9 li allows simpler, faster writ- rmi ra 8 our phone modem and ba on-line instantly. Use your TV set (RF modulator required) or our 
ing ГМ sole of progama e | мө embed узр ра e delux green-phosphor monitor pictured above. For hard copy just add our matchad printer. 

o al! parta of the system so you ran check on the stalus o Г] ч А ; ; 
Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
"Ll prc B nor iral کا‎ А tate hl - just $199.95 or order the SMARTERM.80 kit for just $299.95, (both available wired and tested.) 
ANNIS the CPU (registers. flags. etc) ж... and il RF Modulator kit (éllovdi you lo use your TV sei di a - dial Sion lone?” computers and data services today ... we even Supply the 
You get ali this n the starting level (Level A) af the uA" 38.95 postpaid. H 1 А 1 
О 12" Video Monitor (10MHz bandwidth) ... $139.95 ® More good news: All the componants in our terminals are available separately (see 
E jets for en $129.85. Incredible! To use. jus plus $5 PAI? a coupon), so you buy only what you need!!! 
a ә 15 our BVOC power supply and terminal ог C Deluxe Steel Cabinet forthe a * у y y y as) 
wy card dinpay - тон Пате узш a а Explorez/RS ... $49.95 plus $3 FASTERM.84 . .. DISPLAY FORMAT: 64 01 32 charactersiline by 16 пез... 96 displayable 
characters (upper & lowercase)... 8 baud rates; 150, , 600, 1200, 2 400, 4800, 0, 
megapa O (Terminal Version) ... 912098 Q Fan for cabinet , $15.00 19, 200, (switch sel)... LINE OUTPUT: А5232/С or 20 ma current loop... V DEO OUTPUT: 1V 
: T Level Akit (Hex Keypad/Display Version) . . . $129.85 ip NF ga PIP (EIA RS. ly . CURSOR MODES; home & clear screen, erase to end of line, erase cursor 


= plue$3 Р&1* 


= LEVEL B — This "building block" convens the mother- 
E board into a two-slot 5100 bus (industry standard) com- 


line, cursor u & down, auto carriage raturn/llne f eed at end of lina & auto scrollin 
REVERSE VIDEO... BLINKING CURSOR... PARITY: off, evan or odd... STOP ВІ 5; 1, 1.5, 
2... DATA BITS PER CHARACTER: 5, 6,7 оса... CHARACTER OUTPUT: 5 by 7 dot matrix 


e 2 in a 7 by 12 call... PRINTER OUTPUT: prints all incoming data... 1K ON BOARD RAM 
Qe rn Чай ee иа ORDER A SPECIAL-PRICE 2K ON BOARD ROM... CRYSTAL CONTROLLED. COMPLETE WITH POWER SUPPLY . 

а О Level B kit. ..$49,95 plus $2 P&L* EXPLORER/85 PAK —THERE'S OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
ш Û S100 bus connectors (two required) .., $4.85 each. characters... ASCII ENCODED KEYBOARD: 56 key/128 characters. 

B postpsid. ONE FOR EVERY NEED. SMARTERM-80 ... DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
® LEVEL C — Add sili more 128 displayable ASCI characters (upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400, 
H power tus “buid. ze 4800, 9600, 19, Зб . LINE OUTPUT: RS232/C or 20 ma currant loop .. . VIDEO OUTPUT: 1V 
HI maus ditali ан Û Gyinser Pak (Save $2600) — You get Level A (Тег. pp {EIA RS-170) . EDITING FEATURES: insert/delete line, insertidelete character, for- 

© tha molherinard snd eı panda minal Version) wilh Monitor Source Listing ($25 value) wardiback tab . ; LINE OR PAGE TRANSMIT... PAGE PRINT FUNCTION ... CURSOR POSI- 
B the СЮ bus ko six alos. * — AP-1.5-amp. power supply, Intel 6085 Users Manual . TIONING: up, down, right, left, plus absolute cursor positioning with read Баск... VISUAL 
CO lewiCke $3895 pha £2 > a (Reg.$199.95) SPECIAL $169.95 plus $3 Pal. ATTRIBUTES: underline, blink, reverse video, half intensity, & blank... GRAPHICS: 12,000 

p Pal’ C] Experimenter Pak (Save $53.40) — You get Level A pixel resolution block plus line graphics ... ON-SCREEN PARITY INDICATOR ... PARITY: off, 
8 О 5100 bus connectors (live de Керав риу Version) with Нех Keypad/ even or odd... STOP BITS: 110 baud 2, all others 1... CHAR. OUTPUT: 7 by 11 character in 
в required). . 94.88 each. A hs snl At LEN ысу. tee a 9 by 12 block. . PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH . .. BLINKING 

$ postpaid. 327995) SPERIAL S2: 95 MDAC Pals Lie Y UR BLOCK CURSOR ... CRYSTAL CONTROLLED 2K ON BOARD RAM _ . ASCII ENCODED 
в LEVEL D— When you reach the point in learning thal re- (С Special Microsoft BASIC Pak (Save$103.00)— You get KEYBOARD: 56 key/128 character... 4K ON BOARD ROM .., COMPLETE WITH POWER 


SUPPLY. 

TELEPHONE MODEM 103 O/A ... FULL DUPLEX, FCC APPROVED ... DATA RATE: 300 baud 
... INTERFACE: RS232/C and TTY... CONTROLS; talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel... NO POWER SUPPLY НЕ. 


iB quires more rien we ııffvrrwo choices: either add 4k Levels A (Terminal Version). B. D (4k RAM). E. 8k 

в of a memory direcily on the motherboard. or add 16k to Microsoft in ROM. IntelB085 User Manual. Level A Moni- 

в 64k of memory by means of a single S100card.our famous {ог Source Listing. and AP-1, 5-атр power supply 
Ws." (Reg. $439.70) SPECIAL $329.85 plus $7 PAL." 


а 
Leva D kit: (CHECK ONE) @™ 4k on-board... 49.85 D Ad QUIRED. 
= faa S2 PAIS; Û 10k S100" JAWS". $149.88 plus $2 levels Band Dor $100 Meiaory $9998 oh S2 DAT" ASCIIKEYBOARD ASCII-3 . . . 56 KEY/128 CHARACTER ASCII E 
AIE 32kS100 "JAWS"... $199.85 plus$2Pal":C] 48k Е EN CODED... UPPER & LOWER CASE ., . FULLY DEBOUNCED.., «D a. 
m S100 JAWS"... $249.95 plus $2 Раі": О 64k 5100 — Staner 8'' Disk System ~ Includes Level A. B floppy disk 2 KEY ROLLOVER... POS OR NEG LOGIC WITH POS STROBE... # r 
п JAWS"... $299.88 plus$2Pal*, кошын una СОС Rod M ме cone: (бин REQUIRES +5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) Г per 


B LEVELE. — An important "building block:" it activates S100 comp tors: just add your own power supplies. 


hardware ... O (Reg. $1065.00) SPECIAL 
в the8k ROM/EPROM space on the motherboard. Now just and E 
g plug in our Sk Microsoft BASIC or your own custom $909.95 plus $13 Pal. -O 32k Starter Sen. $1043.95 


PRINTER COMET |... SERIAL I/O TO 9600 BAUD ... 80 Г 
Bae ay beep р o 
plus $13 Pal." O 48k Starter System. $1095.95 plus $13 ...U IL -- AR | m 
B programa. . 4 CHARACTER SIZES ...9 MATRIX... BI-DIR І 
yT P&I “Li Gak Starter System. 1145.85 plus $13 Pall { CHARACTER SIZES ...9 BY 7 DOT MATRIX ... BIDIRECTIONAL 


О Add to any of above Explorer steel cabinet. AP-1 five 

2 to M pe ra “ disk, power supply. Level C with two S100 connectors. —-— “ENE ee Oe ЧЕН» хь 0 —Á0 eee 
БГ] 8k Cosette Version of Microsoft BASIC (reguires Level disk drive cabinet and puwer supply. two sub-D connec. 
- в and 12k of RAM minimum: we suggest а 16k 5100 EM aa ~ + (Reg. Continenta! U.S.A. Credit Card Buyers Outside Connecticut 
в JAWS” — see above) .. . $64.55 postpaid. 
- Û 8k DENEM version of Microsoft BASIC: а ену mig equi) par тина TUO. ое MEME CA LL TOLL FREE 800-243-7428 

& Level E and4 just p ү into your sockels ка]! | А " 
п Wesuggeal either the 4k Level DRAM expansion ora 16k gg Complete Business Software Рак (Save To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 
s 510 JAWS.) .. $99.95 plus S2 PAT." Ledger. Accounts Receivable. Accounts Payable Payroll 

Û Disk version of Microsoft BASIC: (requires Level B. : 
S iur GAN Bo floppy disk controller. 8" ym digk deve) СОВЕ... [Ren TRECE ie N ETRON ICS R&D LTD. Dept. 
": pop: 333 Litchfield Road, New Milford, CT 06776 
в ® TEXT EDITOR/ASSEMBLER — The editor/assembler "PRI stands for “postage & insurance" For Canadian оге , , 


d Í [Д4 ; А 
е is a software tool (a program) designed to simplify the task Su mina NORUNT Please send the items checked below: 
в дч n Mur is Nh Var i FR tan’ save i aad Continental Credit Card Buyers Outside Connecticut: 


9 hours of pregramming lime. This software includes an TO ORDER О COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 

е Egi күрене rai a Sa ana УЧ а makes AIOS reao, рө седот ane power suppi y) SES M: вза авиа $3 PAI 
@ Manges, anc aaves ihe progtamson сазе ез. і ће assem- E . wire teste ‚до Plus ... graphics option: a .95 to 
Ent LE ER mum Call Toll Free: each of above 


C] COMPLETE SMARTERM-80 TERMINAL (includes SMART VID-BO video 
board, ASCII-3 keyboard, steel cabinet and power supply)... kit $299.95 plus 
$3P&l... wired and tested $369.95 plus $3 P&I 

О FASTVID-64 VIDEO BOARD y пея +5 & -12V ... kit $99.95 plus $3 
PAI... graphics option add $1 =. . wired & tested $129.05 pius $3 PAI... 


- Mum ae is available either in cassette or a 800-2 4 3-7 428 


® O Editor/Assembler (Cassette version: requires Level 


de) "Bim uas mi Ok AWS — "To Order From Connecticut, 


в а А 
D Edi tor/Aasembler (ROM lied 5100 Г А 
н band RAM (mete оппо ОГ For Technical Assistance, 


aphics option add $19.95 

- eher Lo Level Dor 18k "] AWS")— 899.85 plu s $2 Pal.” Call (203) 354-9375 jul SM ARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC)... kit $199.95 
в 5" FLOPPY DISK — A remarkable “huilding block." T plus $3 P&I... wired & tested $249.95 plus $3 P&I 
а доош A. Гоу Hd an veu nM Taster paratam. LLLI Ыы one ыш О DELUXE STEEL TERMINAL CABIN $19.95 plus $3P&l 

n to A . 
а plicoton. and accesso the literally weandwoliprograms (Clip and тай entire ad] YE C] ASCII-3 KEYBOARD (requires +5 & -12VDC) . . . kit $69.95 plus $3 P&I. . 
a سا‎ program lan paser available today. Yousimply plu, ug wired and tested $89.95 plus $3 РА! 
a EI ca ي‎ e system — accepts al ÇEND ME THE ITEMS CHECKED ABOVE О POWER SUPPLY (powers ASCII-3 keyboard & video boards)... kit only 


$19.95 plus $2 P&I 

О ZENITH VIDEO MONITOR (high resolution green phosphor)... wired & 
tested $149.95 pius $6 PAI 

O TELEPHONE MODEM MODEL 103 O/A ,.. wired & tested $189.95 plus $3 
P&I 

O DOT MATRIX PRINTER Comet |... wired & tested $299.95 plus $10 P&I 
О RF MODULATOR MOD RF-1... kit only $8.95 plus $1 P&I 

О 3FT-25 LEAD MODEM/TERMINAL OR PRINTEH/TERMINAL CONNECTOR 
CABLE ... $14.95 ea plus $2 PAI 


Floppy Dish Deve $490.85 plus $12 P&L* Total Enclosed (Conn. Residents add sales tax): $ 
Foor быгы Card .. . $190.96 plus $2 Pai.” Paid hy: 
rive Cabinet & Power Supply ... $69.95 plus 


О Personal Check О Cashier's Check/Money Order 


ITI. 


a 
- 5 Drive Cables [sei up for Iwo drives) .... $25.00 plus 
$1.50 О VISA O MASTERCARD (Bank No. 
о CP/M 2.2 Disk operata System: clade Text 
Edifor/Assembler. dynamic debugger. and other features | 
-ч that give your Explorer/85 access (a thousands of existing АС. № Eup. Dale 
o CP/M-based programs. . . $150.00 poslpaid. 
: NEED A POWER SUPPLY? Consider our AP-1, 1i can 
p supply all the power you need for a fully expanded Ex- 
9 fon Ca dis k drives have their own powersupply). 
us the AP- 1 fits neatly into the atlractive Explorer steel 
B cabinet (see below]. Print Nama 
Ё O AP.) Power Supply kit (8V @ 5 ampap ın debuxe ыг 
P cabinet. .. $38.88 plus $2 Ра!.* 
в NEED A TERMINAL? We pu 
B offer you choices: tbe leas! ex- 


Sante For Canadian orders, double the postage . Conn. res. add sales tax. 


Total Enclosed $ 
Г] Personal Check О Cashier's Check/Money Order 
О VISA O MasterCard (Bank No. 


= Keypad/bispey kit thet dis er ci Acct. No. Exp. Date 
в Plays the information on a * 
B саара e our ASCH „Ө swi signature 
@ Keyboard/Computer Terminal Num y: Print Nema 
A kil Ihal can beused wilh either Address 
KTHONICS | nem DevelopmentLtd. City State Zip 


33 Litchfield Road, New Milford, CT 06776 
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NEW! M-68000 
SINGLE BOARD COMPUTER 


ayaan. tj 1 BEEBE 


н disi HES 
ا‎ " ай 


XY = 


FEATURES: 

16 bit Motorola 68000 CPU operating & I03IHz, 20K bytesof onboard fau yet RAM, 
16K bytes of on board EPROM space, 7 levels of prioritied autovectored Interrupts, 
1 memory expansion buses (up to 256K), 2 serisl communication ports (RS-232C}, 
16-bii bidirectiona! parallel port. 5890 peripheral accomodstion bus, $xl6-bit counter/ 
timera with vectored Interrupts, on board real time clock, software compatible with 
Motorola MEX6SKDM board. 


PRICE: 

Bare board with documentation .. , vira da e 

MEX6SKD compatible monitor in 1164 EPROM's 1 

mM SEO CPU & memory тар PROM opr аза алое без cos 9115.00 

Shipping and handling (Domestic) | ennemi mM mM sss 335.00 
(Foreign) va. sereenwatnemcdusaat- oars (4. 965.00 


ы ai ыйа» oll eh Fak 
Mit 


t 


МЕСА 


ыт а т i 


Оп Buard Memory Expansion fram 64K te IM Byte 


Memury Write Protect Cammand 
Program Controlted Banking Capability in {28K ог 512K Blacks 
Memurs Error Detection 


- Flexible Memory Boundary Selection 
- On Buard Two MDOS Supported Asynchronous RS-232-€ Ports 
: Price Starts at $495.00 


16115, IRVINE, CA 92713 
53.0133 (714) 727-0202 


NEW! S-100 BUS COMPATIBLE 


SINGLE BOARD COMPUTER WITH VIDEO OUTPUT 


Тых card car iunctio û sè stan. zone single board computer or 3S HO тое етут «ideo 
inrefíace card 


FEATURES: 

4 MHZ Z ROA“, upto BK of EPROM, up 101K Stabe КАМ. 108 BIT inpr ports, on 8 BIT 
шры! port, ane 5 GIT soe mput рон with interrupt, compa wiwo output (BOx241. 
udeg zitnhutes (rever wove. шиені», binky), the capetobnes 


PRICE: 
Bare boy d wth documentatian . 
wad este werd mions un EPROM .. 
Source lehnga (wilh Могиое purchase} 
Hard тойт д Pans Kit (oyal ane fuse Ink PROMS)... 


dey ам 


кп MIF HINL TH 4 STS 
714-553-0133 


714-553-0133 


PO BOXGIS IRVINE.CA 927136115 


Circle 161 on inquiry card. Circle 162 on inquiry card. 


| SAVE 25% ON YOUR | 


PERSONAL 
. COMPUTER 


YOU ARE 

SAVE YOU А BUNDLE 
*DISK DRIVE TWO SIDED 
* 15K MEMORY KIT . 


*NEC 8023 & CABLE . 
bus M End Wi2-AS232 


RPO 
REPRINT (PRINT UTILITY FOR NEC 


850 INTERFACE ......................... 

830 MODEM ........... ene «везни онен атаве вве 
825 PRINTER 

481 ENTERTAINER KIT , 


introducti Offer — Spana to 
Winchester Technology at 12 
price. 

Shugart SA1002 8” Hard Disk 
Drive. Optional controllers for 
IBM, S-100, STD BUS and others 
available. 


PLUS A LOT MORE INCLUDING 
pce M ORIDATA & LETTER QUALITY 


NTERS 
“MODEMS, COLOR MONITORS, 3M 
DISKETTES 
Sanne & MONITOR EXTENSION 
*CONDOR DBMS 


800-521-0521 IN MICH: 313-429-2678 


AEGIS SYSTEMS 


P.O. BOX 401 
202 W. BENNETT ST. 
SALINE, М! 48176 


Prices subject to change without notice. 
Shipping extra. No tax out of state. 
Ca, residents add appropriate taxes. 


WE ARE AN AUTHORIZED ATARI SALES AND 
SERVICE CENTER 


>, 
COMPUTERTIME, INC. 
М 


Р.О. Вох 216 
Kentfield, CA 94914 
CALL TOLL-FREE 800-227-2520 
In California 800-772-4064 
For product and price list: send 62.00 for shipping. 


Call Dave Starr at: 


CUAPUTER DYNAMICS, JAC. 


[803] 877-7471 
105 S. Main St. Greer, S.C. 29615 


Circle 11 on Inquiry card. Circle 94 on Inquiry card. Circle 106 on inquiry card. 


Жоба scoa 


SPEECH SYNTHESIZER 


$70 Each 
(5 or more, 
$55 each) 
Order iı in Ones or Thousands 


Ths SC-01A Speech Synthesizer is a completely sell- 
contained solid state device. This single chip phoneti- 
cally synthesizes continuous speech of unlimited 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 


Call Free: (800) 235-4137 vocabulary. 
Tha SC-01A contains 64 different phonemes which 
are accessed by a 6-bit code. Computer interfaces 
and text-to-speech algorithms also available for prod- 


uct development. 
Vatrax is a trademark of Federal Screw Works 


years worked 40 
retirement benetits 0 


The U.S. Department of Labor has a free 
booklet that will help you answer these 
questions and a lot more. Send for it today. 
Write: Pensions, Consumer Information 
Center, Pueblo, Colorado 81009 


PACIFIC 
EXCHANGES 
100 Foothill Bivd 
San Luis Obspo, CA 
93401 (In Cal call 
(805) 543.1037 | 


Call 1-800-645-3479, in N.Y. 1-516-374-6793 


U.S. Department of Labor 


Circle 314 on inquiry card. Circle 364 on inquiry card. 


We Have It!. . At the best prices. 


SUPER COMPUTER VALUE FROM 


4MHz, 2-80, 64K RAM, Disk Controller, 
C/PM 2.2 
w/dual5%'’SS DD............... $2349 


w/dual 5 ¥ 


n... eer п оч ө п € » 4 + * 3 


INTERTEC SUPERBRAIN II 
Free ! MicroSoft Basic 80 
Self-contained computer with dual disks and 
two RS232C ports. Complete with CP/M 2.2. 


64K Double Density, 


АЛАГАН ТУ 
5209 
64K Quad Density . . 


1089049 0 ORA“ а 


‚ XEW LOW. 2495 


VIDEO TERMINALS 
INTERTECINTERTUBE lll.........., 749 
ZENITH 2-19........ OVE RE . 729 
SOROC IQ 120........ манааны C549 
SOROC IQ 130................ ("has 595 
SOROC IQ | араа 749 
SOROC IQ 1356б................... 799 
SOROC IQ T8 coire o RR a ey 1149 
HAZELTINE ESPRIT................ CALL 

ОСЕР ЧИР АРА CERES du ex CALL 
TE eed ocd icc yg Eu ce fran dii ан CALL 
1510..... "КОРГОЛ К КЕГЕ CALL 
1520 usa cnet d P ne qu eek CALL 
TELEVIDEO 910C. "ncn CALL 
: po e MONDE EN eee CALL 
з ЗАС кеа нан es E CALL 
925С...... — Á—— ТОД CALL 
SOC а аа a CALL 
TEXAS INST. 940 BASIC............ 1599 
940РасКаде..................... 2079 
745 Portable Terminal............. 1399 
745 Portable Terminal w/U/L/Case. 1495 
PRINTERS 
ANADEX DP-9500...... "vpn $1349 
ОР-9501........................ 1349 
PAPER TIGER IDS-560G............ 1139 
PRISM PRINTER IDS-80, w/o color... Call 
105-80, w/color............ vom Call 
|0$-132,уу/со!ог................. 1695 
NEC 3510, RORS232C 35СР5............ 1945 
NEC 3530. RO, Centr. Inter.35CPS......... 1945 
NEC 7710, RO RS232C 55СР5............ 2395 
NEC 7720, KSR, RS232C55CPS. .......... 2999 
NEC 7730, RO, Centr. Inter.55CPS........ 2395 
QUME 
Sprint 9/45, LTD, 45CPS, RS232C...... 2119 
C.ITOH Pro Writer, Parallel...... ‘sea. 549 
Serial and Parallel .............:.. 629 
DIABLO 630. п5232С, 55 СРЅ........... 2299 
CENTRONICS 730-1, Parallel......... 399 
730:3, HS238C rose vien rx аә 489 
739-1 w/Graphics, Parallel......... 525 
739-3B w/Graphics, RS232C....... 639 
704-11, Рагаеі..........,........ 1695 
704-9, ҢА5232С................... 1595 
122G, Parallel, 120 CPS........... 949 
EPSON 
MERO. colos жу ua SEXE 489 
MX80FT...... Puedes жэ adco us 589 
МХ1ООРЁТ....................... 789 
RS232 Serial Interface............ 65 
RS232/2K Bufferlnterface . sisses 125 
Graftrax И.р 90 
Apple Printer Interface............ 75 
TI810 Basic, Ң5232С................ 1349 
810 Basic, RS232C & Parallel....,.. 1395 
810 w/full ASCII, vertical forms 
control | compressed рпїїї,....... 1599 
820 АО, Ваз5їс.................... 1645 
820 KSR, Вавїс.................. 1839 


CALIFORNIA COMPUTER SYSTEMS 


OKIDATA 
Microline 80.,................... $465 
Tractor-feed option.............. 59 
Microline 82А.................... 519 
Microline 8ЗА............... sasas 849 
Microline 84..................... 1199 

MONITORS 

ZENITH-ZYM-121, 12” Green Phos.,.. $125 

AMDEK 100, 12”'...................- 139 
100G, 12“ Green Phosphor ......... 149 
300, 12” Green Phos., Hi. Res....... 199 
Color; 13 2:9 vox IDA ай шкак duda 359 


Color ll, 13", R.G.B. Hi Res......... 799 
Apple adapt. forR.G.B........,.,. 159 
BMC, 12"', Green Phosphor. .......... 169 


NORTH STAR 


Call For Prices 


FLOPPY DISK SYSTEMS 


MORROW DESIGNS 
Discus 2D, single drive DD.........:$898* 


Dual Discus 2D, dual drive DD...... 1549* 
Discus 2+ 2, double sided DD...... 1239* 
Dual Discus 2*2................ 2139 


"Includes CP/M 2+2 and Microsoft Basic 


HARD DISK SUBSYSTEMS 
MORROW DESIGNS 


Discus M-5 БМед............. $1849* 
Discus M-10 10 Meg............. 3095* 
Discus M-20 20 Мед............. 4069* 
Discus M-26, 26 Meg. ........... 3795* 
CORVUS Б\Мөд.................. 3185 
ТП Magos osa а Pa RR 4545 
20 WOO sea voa EORR QOO ORE AR n 5499 
KONAN David 5Meg............... 2499 
еб............. KE Rd a v ЕЗ 3049 

15 MB. dies die Peer vade Каз 3295 
INTERTEC 10 Meg. ........ SPECIAL $3195 


'S- 700 only w/CP/M 2 + 2 & Microsoft Basic 
FLOPPY DISK CONTROLLER 


BOARDS 
CROMEMCO 16FDC DD............. $499 
NORTH STAR ОР................... 479 
MORROW Disk Jockey 2D, AGT...... 329 
SO SYS. Versafloppy |, AGT.......... 319 
SD SYS. Versaflopppy Il, A&T........ 429 
DELTA DD Disk Cont., AGT .......... 345 
CONDUCTOR DD, A&T............. 269 
INTERSYSTEMS, FDC-2, A&T....... 439 
TARBELL DD, А@тТ................. 445 
SYSTEMS GROUP DD DMA.......... 439 


ESCON CONVERSION FOR 
IBM SELECTRIC 
Complete with microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembiy or it can be done at 
ESCON Factory. 


RS232 Serial & Parallel....... rates d $534 
Cable for above........... ener 25 
PROM PROGRAMMERS 
55МРВ1К\її\....................... $152 
SSM PBI ДЁРТ uisi aA EE 225 
MODEMS 
NOVATION CAT Acoustic Modem..... $149 

D-CAT Direct Connect............. 155 
AUTO-CAT Auto Ап.............. 219 
APPLE САТ...................... 329 
USD 103 LP Direct Connect........... 175 
103 JLP Auto Answer. ......,.... 209 
DC HAYES MICROMODEM II (Apple). . 299 
MODEM 100 {5 100).. pene отв эф 339 
Smart Modem (RS 232) SEG ufi d dad 239 
Potomac Micro Magic (5 100)....... 339 


CALIFORNIA COMPUTER 
SYSTEMS 
Z80 CPU Воагд.................... $ $269 
Disk Controller 2422, w/CP/M..,,.,. 359 
16K Static, A&T ............ a 259 
32K Static, А&Т................ "TTE 399 
64K Dynamic RAM............. near 335 
System 2210 w/64K, CP/M 2.2....,,, 1495 
CPU BOARDS 
(assembled unless noted) 

NORTHSTAR Z-80A (ZPB-A/A)....... $269 
INTERSYSTEMS (MPU-801..... „ansia 349 
SSM CB1 8080, A&T ............. se. 214 

CB2, Z-80, А&Т................... 289 

СВА 2-60. КЇЇ sosta уда тшшен» 219 
DELTA Z2-80with I/O.........,. satsan 09 
SD SYSTEMS, SBC-100, A&T.. ... 349 

SBC-200, A&T.. «sena O99 
SYSTEMS GROUPZ- 80 with Vo. ds ass . 419 

MEMORY BOARDS 

NORTHSTAR 16K RAM.............. $299 
HRAM 64К......................... 589 
HRAM ЗДҖЖК......................... 419 
CROMEMCO 16KZ DAL ere Т 419 
CROMEMCOG4KZ......... enn nnn n 1 595 
MEMORY MERCHANT 

16K Static, 4МН>................. 159 

64K Static, 4MHz ............. ee . 549 
SYSTEMS GROUP 
(Measurement Systems & Controls) 
DM4800 48K Board.................. 499 
DM6400 64K Воага. . ., ,............. 529 
DMB6400 64K Board. ................ 595 
INTERSYSTEMS 64K Dynamic........ 845 

GODBOUT (A&T) 
CPU. Lois nus qu Edi dr s $$249 
CPU BOSS BS. Lecco WAR C arr RE VES 359 
RAM 2030......................... 359 
RAM 1764,....................... 675 
RAN I ИНИ a Re Reese УЕР 1439 
interface 1........................ 210 
Interface 2........................ 210 
DISKS eas aê TTE 419 
System Support 1.................. 335 
Enclosure 2 (ОеѕК).................. 699 
Enclosure 2 (Rack). ...... Coa bci eed 760 
VIDEO BOARDS 1/0 Mapped 

SD SYSTEMS 

VDB-8024, А&Т.................. $469 
SSM УВ21/О,Ки................... 169 

VB21/O0, АЕТ ау рез 229 

MEMORY MAPPED 

VB1C, 16x64, Кїї.................. 152 

VBIC, 16x64, А&Т................ 206 

VB3, 80 Char. 4MHz, Kit........... 359 

VB3, 80 Char. 4MHz, A&T.......... 419 

APPLE BOARDS 

CALIFORNIA COMPUTER 


7710A Asynchronous Ser Interface. .. $129 
7712A Synchronous Der Interface... 149 


7424A Calender Clock.............. 99 

7728A Centronics Printer Interface... 99 
MOUNTAIN HARDWARE | 
CPS Multifunction Board............. $199 
Supertalker 50200 .................. 259 
Romplus w/ keyboard filter........... 179 
Romplus w/o keyboard filter.......... 130 
Keyboard filter ROM................ 49 
COPY ROM аи арна» : 49 
Music System à Cv ur C ac s 459 
ROMWRITER e Dod Seda ie wie VERE 149 
Apple COCK > ао x OA ere ob 239 
АЮ-О!А......................... ‚„„< 295 
Expansion Chassis........... ددد‎ 625 
VISTA 
8” Disk Controller (Apple ll........... $495 


All prices, F.O.B. shipping point, subject to change. All offers subject to withdrawal without notice. Advertised prices reflect a 296 cash discount (order prepaid 
prior to shipment). C.O.D.'s and credits cards are 2% higher. 


IMinilVlicroMart,lnc. 


943 W. Genesee St. P.O. Box 2991B Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431 


Circle 285 on inquiry card. 
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Double Your 
' БИ” disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 5A" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
5" drives — simultaneously. 

Call 714/275-1272 today 
or write for details. € 


C.D.A. Systems Inc. 


Controlled Data Recording Systems. Inc. 
7667 Vickers St., San Diego. CA 92111 


Circle 70 on inquiry card. 


5'^4'' Floppy Disk Drives 
(Direct IBM Plug in) 

TANDON Mode! TM 100-1 $249 .95%,. 
2 or more — $214.95 ea" 

Floppy Drive Power Connector Kit ..,........ $2.00* 
Tandon Manual and Schematic .. ..... .... . $3.00* 
12" Green Phospher Zenith Monitor $119.95° 
We also stock TM-100-2's. the TM 6025. 6035. 
and the 603E Winchester Drives. 


CALL NOW - TOLL FREE 


800-824-7888 all states except CA. 
BOO-852-7777 for CA residents. 
Ask for Operator 2299. 


MC/VISA or C.O.D. with certified check 
or money order. Kansas residents add 
396 sales tax. 
"Plus shipping. 
For info call: 316-683-9225 
316-685-9445 


Computer 
Systems 
923 Longfellow Street 
Wichita, KS 67207 


&, ad 6 
-~ „э Scotch 
wf 7 DISKETTES 


SAVE 40% complete int 


5 4/7. ғғ Specify soft, Prica/10 

10 or 16 sector سے‎ 
#744 1 side/sgl dens........... $26.70 
#744D 1 side/dbl dens............ 31,20 
#745 2 sides/dbl dens. .......... 38.40 


8 ss Specify soft 
or 32 sector 


#740 1 side/sgl dens............ 27.30 
4741 1 5side/db! dens. ......... 35.80 
4743 2 sides/dbl dens. .......... 43.60 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Authorized Distributor 
Information Processing Products 3M 


Circle 239 on inquiry card. 


Electronic 
Circuit 
Analysis 


DC and AC analysis 

Very fast, machine language 
Infinite circuits on multiple passes 
Worst case, sensitivity analysis 
Dynamic modification 

64 Nodes, 127 branches 
Compare circuits 

Log or linear sweep 

Ful file handling 

Frequency response, magnitude and phase 
Complete manual with examples 
TRS-80 (TRSDOS) $90.00 

CP/M $150.00 


Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 

(203) 426-2184 


Circle 395 on Inquiry card. 


GRAPHIC SOFTWARE ON CP/M FOR 


ENGINEERING & BUSINESS SYSTEMS 


Ом PLOTTERS. CAT'S, OOF MATALI, д ы.^. PRIMTENS 
Gp атва савр «ек 


11] 


St Lt f+ 


PLOTWARE -Z 
TRY FT OUT AND BUY 
FROM YOUR DEALER. ОВ CALL 
THE ENERCOMP COMPANY 
P.O. BOX 88014 


!mkrunnn r^, RAPS 


13037988 - 1848 
Ру OT RAE . Г Gives MA. ича л» ALSOLUTION GRAPHICS. 


"A 7 wr ati ا‎ iti os 
s КЕТ ра ego! пёта]к:{Р%бе. Ma. 
m niga f EA AL i et M 

tie $1 a u. T E ION. ETC. 
"uu Kn 1 „к TEAS: Berd , OIAR Û 
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EDGE-86 


AN INDUSTRIAL QUALITY 
B085 ОЕМ SYSTEM 


* HARDWARE 

—A Multibus* COMPATIBLE 8086 CPU BOARD 
WITH DMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGRAMMABLE TIMERS, 3 
SERIAL PORTS, TWO PARALLEL I/O PORTS, AND 
8K BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPM/86™. 

— 128K BYTES DYNAMIC RAM BOARD. 

— 4-51 ОТ MULTIBUS CARD CAGE, WITH COM- 
PLETE DOCUMENTATION AND SCHEMATICS: 
ALC FOR tuens dana EET. nnn $1250. 


» SOFTWA 
— CPM/86 O.S. WITH COMPLETE UTILITIES. . .$250. 
—OFF THE SHELF DELIVERY w 


MICRO SYSTEMS 


DE 
195 W. EL CAMINO REAL, SUNNYVALE, CA 94086 


TELEPHONE: 408-738-4729 


є Multibus Mid al ima "CPE Tu qi Cit egeat 


- LETTER 
QUALITY 


€ R$232C. Serial Interface 
@ Parallel Interface 
ө Smith Corona TP1 


599 


MICRO TECHNOLOGY 
7817 Ivanhoe Ave. 
La Jolla, CA 92037 


(714) 457-2149 


BASF 
FlexyDisks" 


10 or 16 sector Price/10  Price/100 


1 side/double density $20.00 $185.00 
2 sided/double density 34.50 325.00 


514” 


8 ff Specify soft 


nr 12 єлїгї Briealn Drieoalinn 
SEE ي‎ MÀ eS, 
1 side/single density $21.00 $195.00 


1 side/double density 29.50 275.00 
2 sided/double density 34.50 325.00 


Certified Check - Maney Order - Personal Check 
Allow up to 2 weeks for personal checks to cigar. 
Add $1.50 lo each order for U.P.S. shipping charges. 


EXTHLANGE: INL. 


280 Dukes Parkway, P.O. Box 85 
Somerville, N.J. 08876 • (201) 725-6660 


€ — 


Fa T.H.E. ЕЯ 


SMART „ 
TERMINAL 


| sem: 


Software that turns your Atari 400 oí 
300 into a real smart terminal. Senc 
ind receive data from all popular 
Jata services. Works with cassette or 
disk for upload/download. 16K min. 
Available at Atari Dealers Worldwide 
or directly from Binary. VISA/MC/ 
AMEX/COD/CHECK. Cassette $49.95 
Disk $49.95 add $2.50 P & H U.S., 
$5.00 overseas. 


Binary ™ 


Computer Software 
3237 Woodward Ave. 
Berkley, MI 48072 
(313) 548-0533 


BINARY CORPORATION 


Printer & Disk Drive Sale 


Dot Matrix Printers 


NEW EPSONS with GRAFTRAX-plus 
Epson has improved and upgraded their best selling line ol 
printers to include their new GRAFTRAX-plus graphics 
package. Features now include; 9 x 9 matrix, bi- 
directional/logic seeking, line spacing to n/216, 
programmable lorms length and horizontal tabs, skip over 
perf, italics lonts, international symbols, 

| superscript/subscript, normal, emphasized, double-strike, 
and doubfe-emphasized print, underlining, line drawing 
graphics, 60/120 DPI bit image, software reset, adjustable 
right margin, and true back space. 


MX-80 with GRAFTRAX-plus 80/132 column, 80 CPS, 
adjustable pin leed, parallel interface. 
PRM-28080 MX-80 w/GRAFTRAX-plus ......... . $479.95 


| MX-80FT with GRAFTRAX-plus same as MX-80 with 
friction leed and pin feed. 
PRM-28082 MX-80FT w/GRAFTRAX-plus ....... $559.95 


MX-100 with GRAFTRAX-plus 132/232 column, 
correspondence quality, up to 15" paper, friction feed & 
adjustable pin leed, 18 x 18 dot matrix, 80 CPS. 

PRM-28100 MX-100 w/GRAFTRAX-plus $754.95 


PRA-27084 Serial interface assesses $54.95 
PRA-27088 Serial int! & 2K buller ..... kate sed $99.95 
PRA-27081 Apple card ................. оъ... $39.95 
PRA-27082 Apple cable ...................... ... $19.95 
PRA-27086 IEEE 488 card ——— ЖОЙДУ 
| PRA-27087 TRS-80cable ................. — $24.95 
| PRA-27097 GRAFTRAX-plus MX-80, FT .,....... $59.95 
PRA-27197 GRAFTRAX-plus MX-100 ............ $64.95 
PRA-27090 MX-80, FT print head . eossse ss 944.95 
PRA-27190 MX-100 print head ....... soror s. 949.95 
PRA-27083 MX-80 ribbon Cart. .................. $13.95 
PRA-27101 MX-100 ribbononly ........ xad cé ... $9.95 


BETTER THAN EPSON ! - Okidata 


Microline 82A 80/132 column, 120 CPS, 9 x 9 dot matrix, 
lriction leed, pin feed, adjustable tractor feed (optional), 
handles 4 part lorms up to 9.5" wide, rear & bottom feed, 
paper tear bar, 100% duty cycle/200,000,000 character print 
head, bi-directional/logic seeking, both serial & parallel 
interfaces Included, front panel switch & program control of 
10 dillerent lorm lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 
case descenders & graphics 

PRM-43082 Friction & pin feed ................. $499.95 


Microline 83A 132/232 column, 120 CPS, forms up to 15" 
wide, removable tractor, plus all the features of the 82А. 
PRM-43083 with FREE tractor * оз а TT rT TTT TE $744.95 


Microline 84 132/232 column, Hi-speed 200 CPS, full dot 
graphics built in, plus all the features of the 83A. 
PRM-43084 Centronics parallel ......... ET $1149.95 
PRM-43085 Serial with 2K buffer $1249.95 
PRA-27081 Apple card .....................-.«‹. $39.95 
PRA-27082 Apple cable ......................... $19.95 
PRA-27087 TRS-80 cable .......-. eee eo» 924.95 
PRA-43081 2K hi speed serial card .............. $99.95 
PRA-43082 Hi-res graphics ROMs 82А ........... $49.95 
PRA-43083 Hi-graphics ROMs 83A 

PRA-43088 Tractor option for 82A 

PRA-43080 Extra ribbons pkg. o/ 2 . 


8023 DOT MATRIX - NEC 
100 CPS, proportional spacing, hi-resolution graphics, 
correspondence quality printing, bi-directional tractor & 
friction feed. 
| NEC-8023A 8023 parallel ............ «ooo. 9499.95 
| NEC-8023-01 8023 ribbon even 911.95 


PRINTER PALS - F.M.J. Inc. 
Desk top printer stand and continuous form paper holder. 
PRA-99080 for МХ-80, MX-80FT, Oki 82A, NEC .. $29.95 
| PRA-99100 for MX-100, Oki 83A & 84 .....,...... $34.95 
PRA-99700 /ог letter quality printers .... $49.95 


Jade Bus Probe 


THE BUS PROBE - Jade 
inexpensive S-100 Diagnostic Analyzer 
Double-high S-100 board which displays all 96 IEEE S-100 
signals without the expense Of an ocilloscope or a front panel 
TSX-2008 Bare board ............... ee soos. $59.95 
TSX-200K Kil ..,.......„....„»«-»+«»»»»»езвз»»» 9119.95 
TSX-200A AST... 


s > тт=тткает=и_ишттетет ш шсш 


Dual Disk Sub-Systems 


Disk Sub-Systems - Jade 
Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan, never- 
mar rubber feet, all necessary hardware to mount 2-8" disk 
drives, power supply, and fan, does not include signal cable. 


Dual 8" Sub-Assembly Cabinet 
END-000420 Bare cabinet ...cccccucccaceuscnceee $59.95 
END-000421 Cabinet kit... .cccceuvucsncseccess $225.00 
END-000431 А &Т .,,.,..,,.............-..... $359.95 


8" Sub-Systems - Single Sided, Double Density 
END-000423 Kit w/2 FD100-8Ds 
END-000424 A & T w/2 FD100-BDs ..,......... 
END-000433 Kit w/2 SA-801RS ................, 9999.95 
END-000434 A & T w/2 SA-801Rs $1195.00 


8" Sub-Systems - Double Sided, Double Density 
END-000426 Kit w/2 ОТ-85..,.....„...ь„„„„«„„ $1224.95 
END-000427 A & T w/2 ОТ-85 ......... $1424.95 
END-000436 Kit w/2 SA-851RS ,......... 5. 91274.95 
END-000437 A & T w/2 SA-851Rs ....."....... $1474.95 


ff Д a 
514" Disk Drives 
Tandon TM100-1 single-sided double-density 48 TPI 


MSM-551001 ....,,........ $248.95 ea 2 for $219.95 ea 


Shugart SA400L single-sided double-density 40 track 
MSM-104000 е." зтърааз&+Ф+ е $234.95 еа 2 for $224.95 ea 


Shugart SA455  hall-size double-sided 48 TPI 
MSM-104550 А . $349.95 еа 2 for $329.95 ea 


Shugart SA465 half-size doule-sided 96 TPI 
MSM-104650 $399.95 ea 2 for $379.95 ea 


Tandon TM100-2 double-sided double-density 48 TPI 
MSM-551002 $324.95 ea 2 lor $298.95 ea 


Shugart SA450 double-sided double-density 35 track 
MSM-104500 ........ РРР $349.95 еа 2 tor $329.95 ea 


Tandon TM100-3 single-sided double-density 96 TPI 
MSM-551003 ........ $324.95 oa 2 for $298.95 ea 


Tandon T M100-4 double-sided double-density 96 TPI 
MSM-551004 ..,.,......... $44895 ea 2 for $419.95 ea 


MP! B-51 single-sided double-density 40 track 
MSM-155100 * tbt rdxébhss* o? $234.95 ea 2 for $224.95 ea 


MPI B-52 double-sided double-density 40 track 
MSM-155200 .............. $344.95 ea 2 for $334.95 ea 


MPI B-91 single-sided double-density 77 track 
MSM-155300 ..........,.... $369.95 ea 2 for $359.95 ea 


MPI B-92 double-sided double-density 77 track 
MSM-155400 ..,........... $469.95 ea 2 for $459.95 ea 


514" Cabinets with Power Supply 
END-000216 Single cab w/power supply ......... $69.95 
END-000228 Dual cab w/ power supply 


f -{ 2: 
8" Disk Drives 
Shugart SA810 half-size single-sided double-density 


MSF-108100 .............. $424.95 еа 2 for $394.95 ea 


Shugart SA860 half-size double-sided double-density 
MSF -108600 TP PP OH EHR яй $574.95 ea 2 for $549.95 ea 


Shugart SABOT1R single-sided double-density 
MSF-10801R ...... Ten . $394.95 ea 2 for $388.99 ea 


Shugart SA851R double-sided double-density 
MSF-10851R .............. $55495 ea 


Tandon TM848-1  single-sided double-den thin-line 
MSF-558481 бе $424.95 еа 2 tor $394.95 еа 


Tandon TM848-2 double-sided double-den thin-line 
MSF-558482 LEET EEEE $574.95 еа 2 for $549.95 ea 


Qume DT-8 double-sided double-density 
MSF-750080 тезавинаут ете е $524.95 еа 2 for $498.95 ea 


Mitsubishi M2894-63 double-sided double-density 
MSF-289463 ++» reece +t $549.95 ea 2 for $524.95 eB 


Slemens FDD 100-8  single-sided double-density 
MSF-201120 á$*»455hmk $384.95 ea 2 for $349.95 ea 


Prices may be slighty higher st aur retail locatione. Please 
contact tha store In your area lor exact pricing. 


2 for $529.95 ea 


Hard Disk Drives 


12 MEGABYTE SUB-SYSTEM - DayStar 
12 Megabyte Winchester sub-system for most CP/M based 
microcomputers including Apple il, S-100, IBM PC, NEG, 
Xerox, TRS-80 Il, Heath H-89, and others. Sub-system 
includes interface, controller, cabinet, powar supply, CP/M 
soltware patch, & cables - ready to just plug in and run. A 1 
Megabyte back-up drive is also available. 
'MSH-531010 S-100 sub-system . 

MSH-531020 Apple 1! sub-system 

MSH-531030 NEC sub-system 

MSH-531040 Xerox sub-system 

MSH-531050 TRS-80 Il sub-system .......... ife 
MSH-531060 /BM PC sub-system ...... one 
MSH-531099 1 Megabyte back-up ....... ‚....., $699.95 


$2095.00 
$2095.00 


12 MEGABYTE WINCHESTER - Tandon 


5'A4" hard disk drive lor hi-speed mass storage. 
MSH-550603 Bare 5'A" drive 


TP-1 LETTER QUALITY - SCM 
10 CPS daisy wheel printer Irom Smith Corona. 
PRD-45101 Centronics parallel 
PRD-45102 Rs-232C serial 


LETTER QUALITY PRINTER - Jade 
Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or lan lold), 10/12/15 pitch, up to 16" paper, built-in 
noise suppression cover. 

PRD-11001 Centronics parallel ...,............. $959.95 
PRD-11002 RS-232C serial model ,........... 9999.95 


STARWRITER F-10 - C. Itoh 
New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheels and ribbons, both parallel and 
serial interfaces incfuded. | 
PRD-22010 Starwriter F-10 ............ assess 81495.95 


80 CPS LETTER QUALITY - Fujitsu 
High speed daisy wheel printer with both RS-232C serial & 
Centronics parallel interfaces, emulates NEC 5510, Diablo 
630, Qume, and will interlace to the IBM Personal Computer, 
features include Z-80 CPU, 16K buffer (48K optional), bi- 
directional printing, & baud rates up to 19.2K 
PRD-86100 Fujitsu with 16K ........ os саан $2895.00 
PRD-86200 Fujitsu with 4BK ................ ... $3195.00 
PRA-86000 Adjustable tractor . $190.00 


PLANNER CALC - Target Software 
Spread sheet (what if ?) program designed with the user in 
mind, user oriented {simple english) commands allow you to 
quickly master this powerful software package, supplied o 
disk for most CP/M based systems. : 
SFA-12251052M Apple Н 5," CP/M 
SFC-12251050F SS SD 8" CP/M 
SFC-12251053F Xerox 8" CP/M . 

SFC-12251053M Xerox 5," CP/M 
SFX-12251051M NEC PA" CP/M ........ АРЧА. 


i PAC MAN - Atari 
Atari's best selling game for your 800 or 400 computer. 
SFI-31254022E Pac Man cartridge ........... .... $37.95 


Place Orders Toll Free 
Continental U.S. ` Inside California 
800-421-5500 800-262-1710 


Far Technical Inquires or Customer Service call: 


213-973-7707 
Computer Products 


4901 W. Rosecrans, Hawthorne, Ca 90250 


TERMS of SALE: Cash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions, 
Minimum Order 615.00. California residents add 5 
tux. Minimum shipping & handling charge $3.00. 

Pricing & nvnilibility subject to change 


Circle 216 on inquiry card. 


Disk Drive for Apple *319.?* 


Single Board Computer 


PREMIUM DISKETTES - Jade 


We proudly put our name on these high quality diskettes - 


5%,“ Diskettes, Box of Ten 
MMD-5110103 SS, SD, 075 ............ аон 929.00 
MMD-5111003 SS, SD, 10S г.а 929.00 
MMD-5111603 SS, SD, 16S .,................... $29.00 
MMD-5120103 
MMD-5121003 


| MMD-5121603 SS, DD, 16S ... аео. $31.00 


8" Diskettes, Box of Ten 
MMO-8110103 SS, 50, 075 ..................... 931.00 
MMD-8120103 SS, 00,015 ............ e۰ 939.00 
MMD-8220103 DS, DD, 015 ..............-. ..... 948.00 


BARGAIN DISKETTES 
MMD-51101058 5'4" SS, DD, OTS .............. ‚.. $19.95 
MMD-5220105 5'/," DS, DD, 015 (2522620244 P5 
MMD-8110108 8" SS, SD, 075 .................. . $24.95 
MMD-8120105 8" SS, DD, 01S TIERE $32.95 
ммр-6220105 8" SS, DD, 075  ........... . 050.24 98-08 


Video Monitors 


HI-RES 12” GREEN - Zenith 
15 MHz bandwith 700 lines/inch, P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable. 
VDM-201201 List price $189.95 $129.95 


ча» оят = 


12" GREEN SCREEN - NEC 
20 MHz bandwidth, P31 phosphor ultra-high resolution 
video monitor with audio. 


VDM-561200 List price $289.95 ................. $199.95 


12" COLOR MONITOR - NEC 

High resolution color monitor with audio. 
VDC-651212 Color monitor ............. 12255» 9389.95 
MEC-1202D RGB color monitor ........ mr s $999.95 


13" COLOR MONITORS - BMC 
18 MHz RGB & composite video color monitors. 
VDC-421320 13" RGB Color .......,........... 9329.95 
VDC-421310 13" Composite video .............. $299.95 
| VDX-420090 AGS card for Apple $149.95 


EE EEE EEE EEEE 


COLOR MONITORS - Amdek 
Reasonably priced color video monitors. 
| VDC-80130 73" Color! ................ PEA TENN $379.95 
VDC-801320 73" Color ll .......susvosnsoass.»a. 9894.95 
| lOV-2300A DVM board for Apple ,....... s... $199.95 


AMBER or GREEN MONITORS - Jade 
High resolution 18 MHz compact video monitors. 
VDM-751210 12" Amber phosphor .............. 9149.95 
VDM-751220 12" Green phosphor .............. 9139.95 
VDM-750910 9" Amber phosphor ......... «^os» 9149.95 

VDM-750920 9" Green phosphor 


SIGNALMAN - Anchor 
Direct-connect automatic answer/originate selection, 300 
Baud full duplex, Bell 103, includes RS-232 cable 
IOM-5600A Signalman ........... ur eee $98.50 


SMARTMODEM - Hayes 
Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, RS-232C interface, 
programmable 
IOM-5400A Smartmodem ............... E $248.95 
IOK-1500A Hayes Chronograph ......... PIS 
IOM-2010A Micromodem fl ............ e $328.95 
10M-1100A Micromodem 100 ....... s.s...» ee. $368.95 


EPROM Erasers 


ULTRA-VIOLET EPROM ERASERS 
inexpensive erasers for industry or home. 
XME-3100A Spectronics w/otimer .............. $89.50 
XME-3101A Soectronics with limer .............. $94.50 
XME-3200A Economy model ..... sasesesssiassoe SIRDS 


Single User System 


THREE BOARD SET - SD Systems 

4 MHz Z-80A CPU, 64K RAM (optional 256K), serial !/O port, 
parallel !/O port, double density disk controller, CP/M 2.2 & 
manual set, system monitor, control & diagnostic software. 
Includes SBC-200, 64K ExpandoRAM Il, Versafloppy il, & 
CP/M 2.2 - all boards are assembled & tested. 
Board set with 64K of RAM ........... 
Board set with 256K of RAM 


$1095.00 
... $1295.00 


Apple Il Accessories 


16K RAM CARD - for Apple II 


Expand your Apple to 64K, 1 year warranty 
MEX-16700A Save $125.00 Н! ач«чзочтатлтпаааеазпав ê $69.95 


ADD-ON DISK DRIVE - for Apple Il 
inexpensive direct replacement for Apple Disk If, works with 
Apple 1! controller as first or second drive. 

MSM-123200 Add On Drive 
MSM-123100 Controller 


*959996095*?9597v4*59?5292424* $319.95 
аео ^5 * "at en $94.95 


2-80 CPU CARD - for Apple Il 
Two computers in one, Z-BO & 6502, more than doubles the 
power and potential of your Apple, includes Z-80 CPU card 
CP/M and complete manual set. 


CPX-62800A A & T with software .. sesse $249.95 


8" DISK CONTROLLER - Vista 
New from Vista Computer, single or double sided, single or 
double density, compatible with DOS 3.2/3.3, Pascal, & 
CP/M 2.2, Shugart & Qume compatible 


IOD-2700A А & T .... $499.95 


***4$*9532360624602090€909*b«42554599»24* 


2 MEGABYTES for Apple Il 

Complete package includes: Two 8" double-density disk 
drives, Vista doubie-density 8" disk controller, cabinet, 
power supply, & cables, DOS 3.2/3.3, CP/M 2.2, & Pascal 
compatible. 

1 MegaByte Package Kit ...,........,.. $1495.00 
1 MegaByte Package A & Т .......... irs. $1695.00 
2 MegaByte Package Kit ...,.................. $1795.00 
2 MegaByte Package А & T ................... $1995.95 


APPLE-CAT - Novation 
Software selectable 1200 or 300 baud, direct connect, auto- 
answer/auto-dial, auxiliary 3-wire RS232C serial port for 
printer, 
IOM-5232A Save $50.00!!! ... . $325.95 


тәзазФә»әтйареоееоетәв, » 


VISION 80 - Vista Computer 
80 column x 24 line video card for Apple If, 128 ASCII 
characters, upper and lower case, 9 x 10dot matrix with 3 dot 
descenders, standard data media terminal control codes, 
CP/M Pascal & Fortran compatible, 50/60 Hz 
1OV-2400A Vista Vision 80 , eosseovescessse AS 


CPS MULTICARD - Mtn. Computer 
Three cards in one! Heal time clock/calendar, serial 
interface, & parallel interface - all on one card. 
1OX-2300A A & T ADI CEPS $179.95 


HI-RES GRAPHICS CARD - Genie 
Intelligent printer interface and control card allows full high 
resolution graphics and screen dumps. 

IOP-2405A Genie for Epson ...,.........,...-.. $119.95 
IOP-2410A Genie for Okidata ............ EN $119.95 
IOP-2415A Genie for NEC/C. Itoh .......... .... $119.95 


Power Strips 
ISOBAR - GSC 


isolates & protects your valuable equipment from high 
voltage spikes & AC line noise, inductiveisolated ground, 15 
amp circuit breaker, U.L. listed 

EME-115103 3 sockel ———— $99.50 
EME-115105 4 socket és gu dA TTE LO 
ЕМЕ-115100 8 socket .......... e se, 954.50 
EME-115110 9 sockel rackmount ................ $74.50 


SUPERQUAD - Adv. Micro Digital 
Single board, standard size S-100 computer system, 4 MHz 
Z-80A, single or double density disk controller for 5'4" or 8" 
drives, 64K RAM, extended addressing, up to 4K of EPROM, 
2 serial & 2 parallel !/O ports, real time interrupt clock, CP/M 
compatible. 

СРС-30800А A& Т .,.......... assossscoccccecsee $724.95 
10X-4232A Serial I/O adapter .......... sooo co ^ 329.95 


Z-80 STARTER KIT - SD Systems 
Complete 2-80 microcomputer with RAM, ROM, HO, 
keyboard, display, kludge area, manual, & workbook. 
CPS-30100K Kit with workbook 


CPS-30100A A & T with workbook $469.95 


AIM-65 - Rockwell International 
Complete 6502 microcomputer with alphanumeric display, 
printer, keyboard, & instruction manual. 

CPK-50165A 1K AIM-65 ....................... $424.95 
CPK-50465A 4K AIM-65 ..............-........ 9414.95 
SFK-74600008E 8K Basic ROM ............ VEM 
SFK-64600004E 4K assembler ROM 

SFK-74600020E PL/65 ROM 

SFK-74600010E Forth ROM 

SFK-74600030E 

PSX-030A Power supply .................... cel 
ENX-000002 Enclosure 


SPECIAL PACKAGE 
4K AIM-65, BK Basic, power supply, & enclosure 
Special Package Price ..................-....... $649.95 


S-100 EPROM Boards 


PROM-100 - SD Systems 
2708. 2716, 2732 EPROM programmer with software. 
MEM-99520K Kit with software ..............»-. 9189.95 
MEM-99520A A & T with software .............. $249.95 


PB-1 - SSM Microcomputer 
2708, 2716 EPROM board with on-board programmer. 
MEM-99510K Kit with manual ...........«s.»... 9154.95 
MEM-99510A A & T with manual ............... $219.95 


EPROM BOARD - Jade 
16K or 32K uses 2708 or 2716 EPROMS, 1K boundary. 
MEM-16230K Kit w/o EPROMs 


MEM-16230A A & T w/o EPROMS ,..,......,... $119.95 


SPECTRUM COLOR - CompuPro 
Full-tunction color graphics board, up to 8 colors, 256 x 192 
graphics, parallel 1/O port, 8K RAM. 

WOV-1B70A A&T ................ Ada v 
1OV-1870C CSC .. .. 


MICROANGELO - Scion 
Ultra-high-resolution 512 х 480, 256color or black & white S- 
100 video bc ^rd 


IOV-1500A A & T 104 5*8 *9$979»97*ie*9»*»9-b9^99"^.^*9?49^a^ $999.95 


ISO-BUS - Jade 
Silent, simple, and on sale - a better motherboard 
6 Sfot (5'4" x 854") 
Bare board ........... күн н dead ses $19.95 
"бае! өз ө ө а-о sect QN 
————MÀ DODIG 
12 Slot (9," x 8534") 


MBS-061B 
MBS-061K 
MBS-061A Кык d ia d 
MBS-1218 
MBS*121K Kit ,cvecccccnscccccncccceessccccescsee $69.95 
МВ5-121А A & T .....e ooo eoeo2222202222255 me 
18 Slot (144," x 894") 
MBS-181B Bare board ............... eres $49.95 
MBS-181K Kit ,... $9 be eres eco oer o ERE 
MBS-181A A & Т... ,...,....-....... 6 5139.95 


ACTIVE TERMINATOR - CompuPro 
A true mother's helper. 
TERCER А Танаа ua limen 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Circle 217 on inquiry card. 


Bare board *6**85254*4494024259594at€9?259?459»96-7995249 $29.95 | 


CompuPro Boards on Sal 


S-100 CPU Boards 


8086/8087 - CompuPro 
16 bit, 8 or 10 MHz 8086 CPU with provisions for 8087 & 
80130. 


CPU-70520A 8 MHz 8086A &Т ................ $624.95 
CPU-70520C 8 MHz 8086 CSC ................. $764.95 
CPU-70530A with 8087A & T ............ S. $1224.95 
CPU-70530C with 8087 CSC ............ SEE $1455.95 


8085/8086 - CompuPro 
Both 8 & 16 bit CPUs, standard 8 bit S-100 bus, upto 8 MHz, 
accesses 16 Megabytes of memory. 


CPU-20510A 6 MHz A&T .................... . $398.95 
CPU-20510C 6/8 MHz CSC .................... $497.95 
CPU-Z - CompuPro 
2/4 MHz Z80A CPU, 24 bit addressing. 
CPU-30500A 2/4 MHz A& Т ............. ЖОЛ. $279.95 
CPU-30500C 3/6 MHz CSC ........... TEN $374.95 


SBC-200 - SD Systems 
4 MHz Z-80A CPU with serial & parallel 1/0, 1K RAM, 8K 
ROM space, monitor PROM included. 


СРС-30200А A & T ....... $399.95 


THE BIG Z - Jade 
2 or 4 MHz switchable 2-80 CPU board with serial 1/O, 
accomodates 2708, 2718, or 2732 EPROM, baud rates from 
75 to 9600. 


CPU-302018 Bare board w/manual .............. $35.00 
CPU-30201K Kit with manual ........ esos.» $149.95 
CPU-30210A A & T with manual ...... ORAT .... 9199.95 


CB-2 - SSM Microcomputer 
2 or 4 MHz 2-80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on board, extended addressing, IEEE S- 
100, tront panel compatible. 
CPU-30300K Kit with manual .............- ee $229.95 
CPU-30300A А & T with manual «a... $274.95 


2810 Z-80 CPU - C.C.S. 
20r4 MHZ Z-80 CPU with serial f/O port ё on-board monitor 
PROM, front panel compatible. 


CPU-30400A A & T with PROM $289.95 


*"«"»"rt4dbhbt4*tA*5as 


2820 Z-80 DMA CPU - C.C.S. 
4 MHz 2-80 CPU board with 2 serial I/O ports & Centronics 
parallel 1/О port, separate data & status ports, DMA daisy 
chain compatible. 


CPU-30420A А & T with manual ........... (o. $569.95 


S-100 Disk Controllers 


DISK 1 - CompuPro 
8" or 514" DMA disk controller, single or double density, 
single or double sided, 10 MHz. 


JOD-1810A A & T ................-...-. а. $449.95 
IOD-1810C CSC ......... verae» grae ARCU MICE $554.95 
SFC-52506580F 8" CP/M 2.2 for 2-80 ........... $174.95 
SFC-52506586F 8" CP/M 2.2 for 8086 ........... $299.95 
SFO-54158000F Oasis single user .............. $499.95 
SFO-54158002F Oasis multi-user ............... $849.95 


VERSAFLOPPY Il - SD Systems 
Double density disk controller for any combination of 54" 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrupts, CP/M 2.2 & Oasis 
compatible, control/diagnostic software PROM included. 
IOD-1160A A & T with PROM ............... ... $359.95 
SFC-55009047F CP/M 22 with VF Il ............. 


2242 DISK CONTROLLER - C.C.S. 
514" or 8" double density disk controller with on-board boot 
loader ROM, free CP/M 2.2 & manual set. 


IOD-1300A A & T with CP/M 22 $399.95 


DOUBLE D - Jade 
High reliablity double density disk controller with on-board 
2-80А, auxiliary printer port, IEEE S-100, can function in 
multi-user interrupt driven bus. 


IOD-1200B Bare board & hdwr man ......... 1». $59.95 
IOD-1200K Kit w/hdwr & sftwr man ............ $299.95 
tOD-1200A A & T w/hdwr & sftwr man ......... . $359.95 


SFC-59002001F CP/M 22 with Double D 


эё» у $99.95 


r 


S-100 Memory Boards 


256K RAMDISK - SD Systems 
ExpandoRAM Ill expandable from 64K to 256K using 64K x 1 
RAM chips. compatible with CP/M, MP/M, Oasis, 
Cromemco, & most other Z-80 based systems, functions as 
ultra-high speed disk drive when used with optional 
RAMDISK software. 


MEM-65064A 64K A & T .,.,................... 9474.95 
MEM-65128A 128K AGT .................. ssas $574.95 
MEM-65192A 192КА&Т...............ь„„„ь„ь«„ 9674.95 


MEM-65256A 256K A & Т таарат оуороиазоафофеое ьо $774.95 
SFC-55009000F RAMDISK sftwr CP/M 2.2 ....... $44.95 
SFC-55009000F RAMDISK with EXRAM lil ,....6. $24.95 


128K RAM 21 - CompuPro 
128K x 8 bit or 64K x 16 bit static RAM board, 12 MHz, 24 bit 


addressing. 
MEM-12810A А & Т Se ehoKes OMS ESSEHtoneves $1609.95 
MEM-12810C CSC ...... STE TTT Cee . $1794.95 


64K RAM 17 - CompuPro 
64K CMOS static RAM board, 10 MHz, low power less than 4 
watts, ОМА compatible, 24 bit addressing. 
MEM-64180A 64K A& T ...,,.....,..- 6-е $549.95 
MEM-64180C 64K CSC ..... $698.95 


1499325897499 999295**9729 


64K RAM 16 - CompuPro 
32K x 16 bit or 64K x 8 bit low power static RAM board, 10 
MHz, 24 bit addressing. 
MEM-32180A RAM 16A& T ................... $598.95 
MEM-32180C RAM 16 CSC ........... enn, $698.95 


64K STATIC RAM - SSM 
IEEE 696/S-100standard, up to6MH2/8 Bit, 12M Hz/16 Bit, 24 
Bit extended addressing, disable-able in 2K increments 
МЕМ-64300А ABT .......,........... Veer eas $499.95 


64K STATIC RAM - Mem Merchant 
64K static S-100 RAM card, 4 to 16K banks up to 8 MHz. 
MEM-64400A 64K A & T $499.95 


2065 64K RAM - C.C.S. 
4 MHzbank port/bank byte selectable, extendedaddressing, 
16K bank selectable, front panel compatible. 
MEM-64565A 64K A& T .,,,................... $349.95 


2066 64K RAM - C.C.S. 
64K RAM board with bank and block select switching 
functions for Cromemeco Cromix & Alpha Micro. 
МЕМ-64566А 64K A& T ............. o. $424.95 


64K EXPANDORAM Il - SD Systems 
Expandable RAM board from 16K to 64K using 4116 RAM 


chips. 

МЕМ-16630А 16K A & T ....................... $344.95 
MEM-32631A 32K A & T ....................... $364.95 
MEM-48632A 48K A& T ....... cs rad Ыраа .... $384.95 
МЕМ-64633А 64K A&T ............ esc sce s. $399.95 


MEMORY BANK - Jade 
4 MHz S-100 bank selectable expandable to 64K. 


MEM-99730B Bare board w/manual ..,........ ,. $49.95 
MEM-99730K Kit with no RAM ......... ies 9179.95 
MEM-32731K 32K kit ...... eiecveecspeseceseeseee 9199,95 
MEM-64733K 64K kit ..... ERAT TREE .. $249.95 
Assembled & Tested ..,..................... ада $50.00 


32K RAM 20 - CompuPro 
32K static RAM,upto 10 MHz, disable-able in 4K banks, bank 
select or 24 bit addressing. 


МЕМ-16180А 16KA &Т ....................... $259.95 
MEM-16180C 16K CSC ............. QE NEST V $324.95 
MEM-24180A 24КА &Т ...... TTD ...- $324.95 
MEM-24180C 24K CSC ........................ $384.95 
MEM-32185A 32K A & T ....................... $384.95 
MEM-32185C 32K CSC ..... Tnm $449.95 


16K STATIC RAM - Mem Merchant 
4MHz lo-power static RAM board, IEEE S-100, bank 
selectable, addressable in 4K blocks, disable-able in 1K 
segments extended addressing. 
MEM-18171A 16K A & Т ....................... 0149.95 


S-100 I/O Boards 


SYSTEM SUPPORT 1 - CompuPro 
Real time clock, three 16 bit interval timers, dual interrupt 
controllers(15 levels) up to 4K EPROM/RAM, RS-232C 
serial channel, provision for 9511A/9512 math chip. 


(ОХ-1850А 5571А &Т ..,.,...,.......,..,..,.. $359.95 
IOX-1850C 551 CSC ........... б<» ве» а нее $459.95 
IOX-1855A with 9511A & T .,...... 6... $554.95 
IOX-1855C with 9511 CSC .......... ee $654.95 
IOX-1860A with 9512А &Т ,............ н... $554.95 
IOX-1860C with 9512 CSC ..,.................. $654.95 | 
INTERFACER 1 - CompuPro 
2 serial I/O ports 50-19.2K baud. 
!О1-1810А А& Т .............. ооа $218.95 
IOIRTMEBE CSC акно аан re коя .... $288.95 


INTERFACER 2 - CompuPro 

3 parallel, 1 serial, & interrupt timer. 
I0I-1820A A & T 
101-1820C CSC 


$6995*8454069$4844992846*544505»49^»45a2506056 $218.95 


ааьвоьцьсокоьоьаоодаававввьдевь ens $288.95 


INTERFACER 3 - CompuPro 


5 or 8 channel serial !/O board for interrupt driven multi-user 
systems up to 250K baud. 


101-1835А SportA&T ........... sess, $558.95 
101-1835С 5 port CSC .............. e 9828.95 
101-1838А 8 port A & Т .............-.......... $628.95 
101-1838C 8 port CSC ............. cesassessore 9749.95 


INTERFACER 4 - CompuPro 
3 serial, 1 parallel, 1 Centronics parallel. 
101-1840А A & Т ,................. оао ао. 8314.95 
101-1840C CSC 


MPX - CompuPro 
Multi-user !/O multiplexer & interrupt controller with on- 
board 8085A-2 CPU & 4K or 16K of RAM. | 
101-1875А 4K MPXA&T ...................... $444.95 
101-1875С 4K MPX CSC .............. o vo .-. $534.95 | 
101-1880A. 16K MPX ABT ,.,.................. $584.95 | 
101-1880С 16K MPX CSC ................. ‚.... $674.95 


l/O-8 - SSM Microcomputer 
Eight software programmable serial I/O ports, 110 -19.2K 
Baud, idealfor multi-user systems 
101-1018А А & Т 49*99996869962202«e69^209bb8&44áhà&àa $469.95 


1/О-5 - SSM Microcomputer 
Two serial & 3 parallel 1/O ports, 110-19.2K Baud 
10I-1015A A& Т ...................... „+... $289.95 


MPC-4 - SD Systems 
Intelligent 4-port serial I/O card, on-board Z-80A, 2K RAM, 
4K PROM area, on-board firmware, fully buffered, vectored 
interrupts, four CTC channefs, add to SD Board set for 
powerful multi-user system 


I01-1504A A & T w/software ............ ео 9495.00 


l/O-4 - SSM Microcomputer 
2 serial 1/O ports plus 2 paralleli 1/0 ports. 
IOI-1010B Bare board w/manual ................ $35.00 
IOI-1010K Kit with manual essa $179.95 
101-1010А A & T with manual ..............»»». $249.95 


2830 6 PORT SERIAL - C.C.S. 
Six asynchronous RS-232C seria! I/O ports with 
programmable baud rates. 


101-1040А A & T with manual ..... —— 4529.95 


2710 4 PORT SERIAL - C.C.S. 
Four RS-232C serial !/O ports with full handshaking. 
101-1060A A & T with manual eas» 9319.95 


manana 


2719 2 SER & 2 PAR - C.C.S, 


Two RS-232C serial {/O ports plus two8 bit parallel 1/O ports, 
101-1080A A & T with manual $349.95 


à « H B e à 4 A H Ó 46 па o P À Án 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Circle 217 on inquiry card. 


ma Mini Stereo AM/FM Receiver 


KEYBOARDS — POWER SUPPLIES hol für URGE = ee aS 


WITH HEADPHONES — Fos Онна Stet) pt om 30001 National CMOS Dats Book i ы 7777 $5.96 
к= а JE610 ASCII 30002 ational interface Data Book. i 9595 
Encoded Keyboard Kit 30003 NetionelLinear Osta Book ............-- vp e $11.95 


{1376 pages) LM, LF, ADC, DAC, LH Serie 
30004 National Serles80 — Board LovalComputar (224рарез!.. .44.35 
30005 Natlonal TTL Logic Data Book ......................... $8.95 
(624 pages) 7400151 ,Н,5, snd DM&900 Series ^ 


30008 Above (3) 30001,3,5 as set $24.95/lot 


010400 Intal Component Data Catalog ....‚.„„-..„.җ-------... $14.95 
Full data sheets for Intal’s products Incl, memory devices, 
mitraproc., peripherals Er indust, /mil. products [1328 pages) 

205610 Intel Peripherel Design Handbook ..................... $9.95 

Full data sheets, eppi. notes for Intel peripheral device 
components (644 pages) 


AC and DC Wall Transformers 


i is M Мо. With Univeraal Plug and 


9¥ Battery Snap 
Selective vollages: 6,9,12VOC. 
Polarity selection (+/.). six-foot 
line from adapter to plugs — six: 


The JE610 ASCH Keyboard КИ can be interfaced Into most any computer 
system, The kit comes complete with Industria! grada keyboard switch 
assembly (62-keys), IC's, seckels, connector, elecironic components and a 
double-sided printed wiring board. Tha keyboard assembly requires 45V @ 
150mA and —12V @ 10тА for орегайоп. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully buffered. Two user- 
delina keys provided fof custom aopilcations. Caoslock for uppet-casa-oniy 
alpha characters. Utiflzes a 2376 (40-pin} encoder read-only memory chip. Outputs diractly compalible with TIL/DTL or MOS togle 
arrays. Easy Intertacing wilh а 16-pin dipor 18-pin edge connector. Size: 35%%”Н x 442" x ВЖ". 


JE610/DTE-AK (After assembly as pictured above) .......... $124.95 


JE610 Kit &2-Key Keyboard, PC Board & Components (по case} ...... $ 79.95 
K62 62-Kay Keyboard (Keyboardonly) . s ss ee ee et rn nn .9 34.95 
DTE-AK (case only — 34H х 117Wx BIAD). 2... les... 49.95 


JE212 — Negative 12VDC Adapter Board Kit for JE610 ASCII KEYBOARD KIT 


FEATURES: Lightwelght headphones. Left/right 
balance control. Full fidelity stereo sound, A 2 
tional black soft carrying case & shoulder strap. Belt 
clip (hands free). Operates on 3 AA cell Бацегая (пої 
incl}. Compact size: 3/," х 44" x 1°. Wt. 6 o 


Model 2830 List Price $89.95 ....... $34.95 
SPEAKERS 


Provides —12VDC fromincoming SVDC ........ eee m Imm $9.85 inch ling from adapter io battery 
Snap. 2 "m 
2%" Square — 16 Ohm А А Output Price 
$us nes Md || Оа E JE600 Hexadecimal Encoder Kit AC 20 Firmen IAC Zoe s 
ku ME rv = FULL 8-BIT LATCHED OUTPUT ee Ш 00 
am or 
Part No. Prica | PartNo. Prica 19-KEY KEYBO ARD [X po T M .$1.95 or2/52. 52.95 
A0201. . . . $1.25 or 2/1.98 * SF-25016 .$1.39 or2/2.98 The ЈЕБОО Encoder Keyboard КЇЇ provides two separate hexadecimal digits producad from ov5490 " 1179/00H1 9.5VDC 275mA ....$2.480r 249. 95 
M OT O R Оо LA sequential key entries 10 allow direct programming for 8-bit microprocessor or &-bii mamory BELA un E тА... саа. ae m 
Ireuls. Th dditlonal К ided | ti fth havi bistable f Uil RTE TA SUARNA... 
олташ. The орин кашлы and Red emos LED aig Po аннин 
Isa key entry strobe. Features: Full A-blt latched output formicroorocessoruse. Oabaunce 
AMIFM Stereo Push Button CONN БООН Sm 
C AR R ADIO circult provided for all 18 keys. Nine LED readouts to verify eniries. Easy Interfacing with standard 16-ріп IC connector. шлу à She 
4 5VDC required for operation, Size: 34\%°Н x BAY! x 8%". : 
FOR و‎ mero neige RABBIT, JE600/DTE-HK (After assembly as pictured above) ........... $99.95 ' se eae ae aes 
(with minor adjustments, can be used in any automobile) JE600 Kit 19-Key Hexadecimal Keyboard, PC Board & Components (no case) $59.95 = 
д а К19 19-Kay Keyboard (Keyboard only) a as «ee $14.95 pues icri ii САИ КИЕ E 
n ” т ubminiature Socket , , . . . 
g B- EL ae А DTE-HK (caseonly = 3 H x B'A W x By, D) ۰ esasen ¢ $44.95 | 020418-2 Screw L ck Hdwe. (2) DB25S/P 2/$. 99 
Эт, = ALPS 26-KEY CALCULATOR KEY@DARD 0851226 Cover for DB25P/S Se t E cs $1.75 
отер 5 7^. EaD Gray Key Caps with bius, gresa and while back drop. Mechanical SPST Switching: 22-pin Edge ана 2 (22/44 Pin) ...... rae 
* Card Donne lon. Ug ааа Р 
LI *Bée*RO6 RtT*vt "*T"bueutPptiprptü5ut-:: „OS aach ar 27 К: UGB9/U BNC Jack "п 8 а à п э п п 9" п п и $3.79 
є да enge D deae : = M UG175/U UHF Adapter ........... $ 49 
келн Боге! trm ad ering pictured. Tun ag pida ades p last llat ЕВС DIC. Swiching: Hall Effect. 24-pin Ed "EH ОНЕ таай ed rua dd $160 
л ata Ent aard, Encoded Outpul: B-bit Peralta) EE . Gwitching: Hall Effect. 24-pin Edge ареала - 
ва s = aea = be (1 $ pi n All paria Card re lb Completa with Pis Connect ‚ та PL259 UHF Plug ............. $1.60 
and leads for hook-up. Includes ail Instruction Part No. KBG9SD12-2 © , , .._...,.,...........„....$19.95еасһп # UG260/U BNC Plug ............. $1.79 
Manuals for easy Installation. Cut-out dimensions: UG1094/U BNC Bulkhead Rep. ...... $1.29 


7^W x 194 "Н x 672". 
Model 5VW3901 ..........$49.95 


UV-EPROM Eraser 


DATANETICS 74-KEY KEYBOARD 
ASCII Encoded Keyboard, Output: Even Party ASCII, Supply voltage +5, -12 won. Switching: 
MachankalSPST — 50-pin Connection. Complete with Pin Cannaction. 


Pait No. KB354 *wu$ühüntütuvwxse*ityvyet рее тефтер тете а ц ее . $29.95 each 
MICRO SWITCH В5-КЕҮ KEYBOARD 


TRS-80 16K Conversion Kit 
Expand your 4K TRS-80 System to 16K or 32K 
Kit comes complete with: 
» 8 ea. MM5290 (UPD416/4116) 16K Dyn. Ram (*ns) 


dates SIRE el Keyboard, Switching: Hall Eflacl, 13-pInEdgs Card Connection. Metallrzma, dark brawn s Documentation for conversion‏ .“ په 
kaa Е eycaps. TRS-16K2 *150ns.......... . ТЬ IE ... $19.95‏ 
SN y 54 Wr NH Рап: №8550 18-15: RS a Se TR le $29.95 each TRS-16K3 *"200п$................ ее: $16.95‏ 
ч MICRO SWITCH BB-KEY KEYBOARD і. «Гс. SSPE ET Renee ee $14.05‏ 


Data Entry Keyboard usad In e Diablo 1640 Terminal. Supply Voltage: +51, -12V. Switching: Hall 
Effact — 10-pin Edge Card Connection. Schemsile Included. 


PartNo, BBSD22 ... ,.,............................ $69.95 each 


POWER SUPPLIES 


Mostek DC/DC Converter 


+5 VOLTS TO -9 VOLTS 
Input: +5¥. Output: -9V (regutated) @ 30mA. 
Printed circuit mounting. 
DC10 $2.95 ea. or 2/$4.95 


Eraues 2708, 2718, 2732, 2764, 2518, 2532, 2584, Erases up tc 8 chips. f14 UL «34° Ws tt,” 
within 51 minutea(1 chip In 37 minutes). Malntaina constantexposure 
distance of one Inch. Special conductive foam liner eliminates static 
bulld-up. Built-in safety lock to prevent UV exposure. Compact — only 


9.00" x 3.70" x 2.80”. Complete with holding tray for 8 chips. 


POWER SUPPLY — SVDC @ 1 AMP REGULATED TransactionTech 

UVS-11EL Replacement Bulb AEN ‚*16.95 Output +5106 @ 1 amp (2118 A. rag. Input 115VAC 60Hz. Two-lone (black/balge} salt- $ Sorensen Regulated Power Supplies 
DE-4 579.95 peri O Ма or ur s ича За иы |, пота отте ТЫК ар WIEN E ERR на 
и s . 
UV-EPROM Eraser "за = Part No. Р551194 . ی ا ا‎ RR АИ Аааа ДА АЛЕ АИР $19.95 each Units are open-tramed on sturdy black anodized aluminum for exceflent mounting. 
POWER SUPPLY — 5VOC q» 1 АМР REGULATED В inde lies FEATURES: 115/208/230 VAC Input @ 50-63Hz. Low Ripple: t.5mVrms, SmY P-P 
J OYSTI C KS AETOC d 1 amg, + J-AIVDC Mj, OBA et аз, IAL йш.) @ 1.5 amp. lagu 1 FETAL max. Adjustable current limit. Volage adjustment control, Tempersiere- 
. Cine. riu. ты bets. BA. нгы}. пиз w/4 rubber lodi. ER., 1am. ЫЗ pen. cord. compenastad circuitry, ОрПопа1 over-voltage protection. All schematics snd 


багат with. 87 ee ee Тн. spscilicalións supplisdw th илїї, Serias А, B, C, E have 3mouniing suriaces( Series 
Part No. PS34070 tt. TT $24.95 arch F, bottom moeniino виру. 


OWEN SUPPLY — T @ T 5 AMP, 12v0C @ 1.5 AMP SWITCHING 


мун: VSNL, БОИНГ dp 3 pmp/2ENAC, OH} р 14 fan voll prer sepgly сира sac. 
cas (ЛҮМ Dag src o T. Sony, wr күү p ЕП bh. pou. cord. 1E WF 


Part Ho. PSEAYÛ . 


POWER PAC — ray Gury Wut Panaro fever Supp — 1900. oC, terc 
барин: + IOC de MA, +1106 @ Ы. К EF AA d «20V0C GF U Hast. TRNAS, TA, 
THNAL, 3 ЗА EH ine А ed Cos. Vili ры to рый (38У АШ. 

ней. $3, +1 or ard. a pci WUL BUM à t- ; 
, 14 5. б 1 


1 Брок To Û 4 3 EBÎ 


J5-5K SK Linear Taper Pots ...,......... $525 
mi Dea Bist м | 56 6| и 
зб) 2a [ та | cpp | 20] ни 


15-100 100K LI Pots .......... 54.95 
d ME IUS MERECE у SHIPMENT IN 24 HOURS 3 
i is 16.0 [156 [120 | 10 kore Мы] 7$ | 11-00 28.95 
72} 1950 prs [ia ios ы | цои 


pil lg DC Dee 6:00 AM to 6:00PM (PST) j CABLE E ERES 


Features Ме o Recording i$ dir 75] 85 | si соне ты ш | 152 | 


de NC ed Call: (415) 592-8097 ` FE 3t BIB I ETE np 


ed enim ра БЕ es| € | & | ctum m 25] nm 
Custom JUMPER AND CABLE ASSEMBLIES mue 
STANDARD DIP JUMPERS 


Weg 3 ont S5 da баа Чаде 
ҺИ pegi git Но рга фер dq (мй жт» airy duly 


wed bo *epesim! dormer) apr COE 


Pee Wee Boxer Fan 


e 36cím free air delivery 
• 3.125" sq. x 1.665" depth 


tunape end 


• 10 ont. duty at 20° 
FD280 $199.95 | tests [oit nm 2411236 Ты IP 20 © 
bm e ba a еа чи чи чаны a NN "* TA 40 rlouhle aad 12" 
—À— me | о в | ва rab е анна NS i “Манар dedi $ 9.95ea. | 
олет мыж |м orem ш | rm GM | SNES й quien Mx CEN. tasted usd) ....$ 9.95ea. | 
JE215 Adjustable Dual Power Supply ошм |амчин [м i - STANDARD OB25 SERIES CABLES PWS2107F New ......... $14.95 ea. 
General Description: The JE215 is a Dual Power DINED | MM'ORJA | ¢ made ed 1» Mau vas ran ade DTS Р ac 9 tetcmcizus meth Ha — O 
Supply with independent adjustable positive and педа: J 25i; ын 05 ишле p tibie геран M IM уйы! айына. Caine bim Muffin? Fan 


© 105cfm free air delivery 
e 4.68" sq. x 1.50" depth. 
» 10 yrs. cont. duty at 20°C 


tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for 16 current voltage requirements. The supply can 


биль 1 антты | 96 јалы 
ARRIA Xi? | | 
Dj J!à pangya |W тат 


тм is EP EERITENS ub ng 
i ETAUDARO CASI @$ 


та For ine, Cotte {rng = Pre 


LELLELELLECLLE 
$ 


| DIE | PPSI | Wp сашты лла аһа Io иаа, * Impedance protected, 
also be used as a general all-purpose variable power kmt aralin t К. ^ aa ры DIIN 4 аьа н барча IDM o авт to 70° ge 
supply. FEATURES: ome) | menm M e PT DERAAP аын TORR ин MAY misc Wt. 17 ог. 
= Adjustable regulated power supplies, г pa АЧ Snan най an ORF AS fle 10 AHI | (EC 2А1-0 Kies (used) ' ~: ~~: $9.85 Ba. 
pes. and пед. 1.2VDC to 15VDC. # vain wena n sean uu Disa sii MU2AT-N New... „31435 es. 


» Power Output (each supply): 


5VDC @ 500mA, 10VDCG 750mA, | $10.00 Minimum Order — U.S. Funds Only Spec Sheela — 25e == 3 اس‎ == 
ВЕЕ йота, and California Residents Add 6% Sales Tax Sand 68¢ Postage lor your === à 
© Two, 3-terminal adj. IC regulators | Postage — Add 5% plus $1.50 Insurance FREE 1982 JAMECO CATALOG 172 PRICE SALEI — COMPUTE AC "m 
* with thermal overload protection. Send S.A.S.E. for Monthly Sale Fiyer! Prices Subject (о Change a ттн 
ә Henn gini reu tator cooling M = = LA 15 n ^ id Аз 008 " is 
. on naicator 1 Ё е #5 BBE . 
» i papd Construction ie + jn = + 7 | v а ч 
е input , . ` " E il 
* Size: 3-1/2" w x 5-1/16"L x 2"H 1982 ameco = aod "Im 195] D.96 ) 2:5] 96000 B 25 
JE215 Adj. DuelPowerSupply Kit {as shown) . . $24.95 A ELECTRONICS x i 18 PY im н " 18 ш E im 
(Picture not shown but sans in X aero fnit 9 үт 1 Hd "m k- 7 = i = Py en 
JE200 йөр. Power Supply Kit (5VOC, 1 14.95 ) | u, ; ; j 
JE205 Adapter Вга (to E200] 25,29 & 212V. $12.95 1355 SHOREWAY ROAD, BELMONT, CA 94002 ie Sie case eee д. 
EAT Vat Por. Sply. Kit, 5-15 V DC,tol.Samp. $19.95 f 8/82 PHONE ORDERS WELCOME — (415) 592-8097 SALE! Just deduct 50% of price listed abore! 


4BB BYTE August 1982 Circie 218 on inquiry card. 


MICROPROCESSOR COMPONENTS 


=- INTERSIL 


7400 А 
ni STATIC RAMS DYNAMIC RAMS Part No, Function Prica 
SN7400N 20 SN7472N .29 SN74156N .79 [| 1101 256x1 1650пз|..., 1103 1024x1 {300п)................ 95 | 7045IP! ,  CMOS Precision Timer Mos 
SN7401N 20 5N7473N 35 5N74157N .69 2101 (8101) 4027 &96лх1 (250ns}.... .. jube 7045E V /Kit Stopwatch Chip, XTL А 
SN7402N 25 SN7474N 35 SN74]60N — .89 f 2102 4115-2 16.384х1{150п5] ..... 7106CPL 31 Digit A/D (LCD Drive) 16.95 
à 49 i 2102 4116N-3 16.3B4x1 PO0nsh ....2.49—8/16.95 Û 71æEv/Kit* IC, Circult Board, Display 34,95 
SN7403N 25 SN7475N > SN74161N -89 2111 (8111) 4116-4 16,384xt (250ns] ,..... 1.95— 8/14. 28 71107CPL 34 Digit A/O (LEO Drive) 15.95 
SN7404N 2 SN7476N 3S SN74162N — .89 f 2112 4154N-2 65.536x1 (200ns] . ..,........... $55 | SEV PM Ie. Pet Baird огы AU 
SN7405N a SN7479N 5.00 SN74163N 892114 MM5261 1024x! (30085 , 49— 8/1,95 , Circ А . 
SN7406N 35 SN7480N SD SN74164N 89 2114. M5262 2048x! (365ns „49 — 8/195 [|  716CPL 3% Digit A/D LCD Dis. HLD. 18,95 
SN7407N 35 | 5м ч 98 | SN7416N вә 2114-2 MMS5270(MK4096) 4096х1 [250ns] e 6-495 Û T17CPL 315 Digit А/О LED Dis, HLD. 17.95 
SN7408N 23 SN7483N 69 SN74166N 1% 2114L-2 Perey m (ею 4096x1 [200ns|. ....... Bag: He T2010DR Low Battery Volt Indicator 2.25 
" ; à 2141-3 16,3841 1500] ..... 295 — В/ 7208IPG CMDS LED Stopwatch/Timer 12,95 
SNIAUN .29 SN7485N — .83 | SN74167N 2.79 #24; MMS190-3 16.384x1 |200п5] ..... 249 —8/16:95 ТШЕ, С voee epe n e 
SN7410N .25 SN7486N E SN74170N 1.95 f 2148 MM5290-4 16.384x1 zs] ae 1.95 — 8/14. 95 d opwatc р, nae 
SN741IN a SN7489N 1.75 SN74172N 4.95 тыы MM5298-3 8192х1 00nd. .............- 95 аса c bei Tepa реа NS sai: 15-15 
412N : SN7490N -49 SN74173N 139 [| TMS40 ; - 
SN?7414N 69 SN7492N „45 SN74175N 89 ЧЕР АРАД 745287 256х4 РЕВОМТ.5.[6301-)......195 7207АЕ V/KIt* Frea. Counter Chip, XTL 13.95 
SN7416N a 5N7493N 45 SN74176N .79 | HMETIELP-4 745288 328 PROM T.S. (6331-1). ..... 1.95 [| 72061P! Seven Decade Counter 17.95 
SN7417N 29 SN7494N 69 SN74177N 79 7489 (3101 743387 2564 — PROMO.C.(6300-1].. ...1.95 ?208IP A Clock Generator 3.95 
SN7420N 5 SN7495N ‘69 SN741799N 1.49 МЕЗ (6551) 256х4 sons CMOS in 745471 25688 — PROMT.S. (6309-1]., ...5.95 72151PG 4 Func. CMDS Stopwatch CKT 13.95 
: . Mio. Ёш (Baal) о AUS) COS eî | 745472 5128 РАСМ Oe (8349), "ras | WISEV/Kit* — 4 Func. Stopwatch Chip, XTL 19.95 
SN7421N .29 51974963 59 SN74iB0N 29 #746921 256x4 — [250ns d en 748473 512xB PROM O C. (5348) . "5.95 EM ип es p ee ag села D 
SNIAZ2N — .45 SN7497/N 3.00 | SN74181N 2.25 | 740829 (6501) 102441 (250ns eiue Ө. 745474 512х8 — PROMT S. (OM87S296N) 1% 7 8-Digit Univ. Counter С.А. : 
SN7423N .29 SN74100N 1.49 SN74182N 79 740930 (6518) 1024x1 (25015) CMOS ....... at 745475 51248  PRDMO A E o 7216C 1 JI 8-Digit Freq. Counter С.А. 26.95 
SN7425N 29 тато 389 | 5мҹә4івам — 249 742189093405) 164 (355)................2. 745478 102448 PROMIS (овоа ве lisa | 721601РІ 8-Digit Freq. Counter С.С. 21,95 
' EN | : et ot fe 08)... ln As | 745570 512x4 PROM O.C. (6305) 49 | 721141 4-Digit LEO Up/Down Counter CA 12.95 
SN7426N -29 SN74105N .89 5N7418$N 2.49 74520693411) 256х1 (BONS)... ............. 4.85 Nab 
SN7427N 25 SIN74107N 35 SN74190N 1.25 [| 745289 (3101) —16x4 — (35ns) 249 | 745571 512х4 — PROMT.S. (6306) ....... . 7217 AIPI 4-Digit LED Up/Down Counter CC 14.95 
2 Г 7 i 0(93415) 1024х1 GOns}0.0...... .. .... 4.95 | 745572 1024x4 PROMO.C. (6352) . 33 | 72241PL LCD 4% Digit Up Counter ORI 10.25 
SNT42BN .49 SN74109N 39 SN74191N 1,25 SE M 10 ^g ones HE А ЕЕ 102444 PROMTS. (213) tt dant Luc dpi АА e 
SN74XÓN 25 SN7416N 1.95 SN74192N „89 (45283) 16x пату ; 92523 32x8 PROM O.C. (27518) ..., .3.95 TSAEV^KCGt* БЕ Counter Chip, XTL 74,95 
SN7432N .29 SN74121]N — .39 SN74193N .89 EPROMS 825115 512x8 РАОМТ 5. (27515) ..., 9.95 / 5 Function Counter Chip, ] 
К 72401JE. CMDS Bin Prog. Timer/Counter 4.95 
SN7437N 25 5741224 55 SN74194N — .89 fF 1702 256xB MNS). ene 495 | 825123 3248 — PRDOMT.S. (27$19] ..... 3.95 
: Ё ' TMS2516 2048x8 [450ns 2716 . .....86.95 | 825129 256x4 — PROMT.S. (27921) .,.. .3.95 72901JE. CMOS BCD Prag, Timer/Counter 6.00 
SINIASN 45 Эро, — 49 SN74196N — .89 B rj o2532 4095x8 (45014 NMC2532 ....... 9.95 | 825130 512x14 — PROMQ.C. (2751 5.95 TOME CMOS BCD Prog. Timer/Counter 5,25 
SN7440N 20 SN74126N .49 SN74197N — .89 TMS 2564 8192х8 {450пз].............. 95 || 825185 204814 PROMT S. НА! 9.95 | espa CMDS 555 Timer (8 pin) 145 
SN?7441N .89 SN74132N — ,75 SN74198N 1.49 ты$27% 2048x8 i45ünsi3volage ...... 9.95 | 0M875180N 102448 PROMO.C. (825180] ..., 9.95 AID CMDS 555 Timer (14 pin) 220 
SN7442N 59 S$N7413N 75 SN74199N 1.49 f 276 204018 ons ees ens 0100028095 | 0M87S181N 1024x8 PROM T.S, (825181) .,.. 9.95 . 
i 4221N : 2732 409618 (450ns)......... ...... .95 | 0OMB75184N 2048x4 PROMO.C. [825184] ..... 9.95 7611BCPA CMOS Op Amp Comparator SMV 2.25 
ces "DIO raion. уз | ee US о 1024x8 sos singie +5۷ NONE 749 | OMB7SIBSN 2048x4 PROMT,S. (825185)... .9.95 | ?612BCPA CMOS Op Amp Ext. Стиг. SMV 295 
эмм 110 SNISMeN.— 3.25 | SN745IN 9 Жоон, 8192х8 Ч OMA7SI90N 20484  PROMO.C. (825190) ... 19.95 | 7621BCPA CMDS Dual Op Amp Comp. SMV 3.95 
M БН EN dM pd aN к MM52030 256x8 ШИ ea а ...14.95 | OMB7SISIN  204Bx8 РАОМТ.5. (825191)... 19.95 |  j&31cCPE CMDS Trl Op Amp Comp. — I0MV 5.35 
{ 1 : PR SOR CHIPS ROM'S Т64ІССРО CMOS Quad Op Amp Comp. 10М\/ 7.50 
мим 59 | 54740454 79 | SNMZUN — 149 gy n wir ОСЕБ: (7МНг}......... 1.95 | 2513 (2140) Character Generator (UpperCase)... 9.95 || 7642CCPO CMOS Quad Оп Amp Comp. I0MV 3.59 
ЭМ7448Ҹ4 79 | SNMMIN 1.95 | SN72284N 3.95 f 70A (780-1) CPU (MKIBB0N A (4M Hz} B 13.95 | 2513 (3021) Character Generator (LoweeCase)....9.95 || 7660CPA Voltage Converter is 
SN74S0N 420 5N74148N 1.29 SN74285N 3.95 CDP1802 А CU UU UI a 19.95 NMOS READ ONLY MEMORIES BO033C CPO Weveforrn Generator 
SN7451N -20 SN74150N — 125 SN74365N — .69 | 2650 MPU „1698 | себер Shite? ASCH ShitedwiGeek е 18:60 BO4BCCPE Monolithic Logarithmic Amp nas 
5N7453N 20 5М74151Ч .69 SN74306N — .69 | омәәраос  CPU—4-bit siicefCom. Temp. Gr.) °.19.95 | HCM667 OF NI r 18:00 BOSC C Sorem Band—GAP Volt Ami. Diogo 1.52 
4 MCS6502 MPU w/Clock (65K bytes mem $. .11.95 8211СРА VoL Ret;)ndicator 2.4 
SN7454N 20 SN74132N 63 SN74367N — .68 МСМ66750Р 128х9х7 Alpha. Control Char. беп... 13.50 
INS8035N-6 MPU—8-b (BMHz) .......... s 95 K2CPA WOH Aet/indicalar 2, 
МА 25 | SNHMISN йү ыч 9 RODA OSOON DILI bls, Ram). 9.95 DATA ACQUISITION 
ммм 20 | SNHOSIN 125 | SN74330N 149 КОНЫ CPU (Zed bytes 24.95 Mostek OL/OC Carver. +8Vt0-2V...2.95 | E A 74C 4С22 1.95 
{ 74155Ҹ 29 S$N74333N 1.49 2495 | 010 oste on و‎ ЖС E 54240 22 
SINTATON 295 ы 19580704 CPU (Ga bylesR AM) 24. TH Floppy Oisk Read AMP System ... ...4.95 || Мр B и 1.59 25 
н CPU w/BasicMicra interpreter ‚....2995 шои Р 7-bil D/A Converter(DA COBD7LCN) , , ..4.95 моа н "cH 1.89 74C244 2.25 
ME 8 7415 ALS 115 MPU аі. „Эн | MEMMA Boi 0A Convarer(DACOBOBLCN 7.525 Ё мсн я мы 295 | Mes — 25 
? 29 | 14592 75 | 745194 115 "Коц r= с RELIES  TouchToneLowBand Filer ........i395 | MCI ^ X 22 | nc» 19 
141-503 29 | 74893 15 | 74.5195 1.15 MICROPROCESSOR MANUALS | AFI22-1€h  TouchToneHighBand Filter. 19.95 ++ # We 169 | 74C903 169 
741 504 35 74L 595 99 "4L 5197 1.19 M-280 Usar Manual. еен H 1M308CH Super Gain Op Am —— mul] | ez Е MoM 1.60 74C911 10.95 
74.505 35 | L5% ыз | 745221 1.19 | М-С0Р1002 Џѕагмапца!.,.................. 30 L143342 Constant Currant Sous auc. lo 630 | MEE э ME үа | nca 10.95 
28 = rerit pt 71-220 FE M-2650 User Мапиа!............ veio ce 00 LM3357 Tenes MEE) 5.00 0 010 1 10 EM гё сма 1:69 МС à 183 
= L] F356N badu a 1.1 a e 
74—510 .35 1741-5112 -45 74L5242 1.49 | сево 8800/6800 Бодан DE Ыы А Las LT cM I" 35 NEN Ж MEIN 139 74C9 5.49 
4-51 9 | 24513 49 | ML5243 ге [Мор MPU with clogk and ЖАГ... 14.95 | LM399H Temp cong Prec Ret | акрас): 1500 Nes US мом 139 | 74—923 5.75 
241-512 S | 24-5114 Чч | PAL S244 1.49 f UCSBIOAPI 128x8 SlaticRAM DE | ADCOBOLEN ен {1 Lb EE 495 | жЕр @ мия 119 | 74C925 1.50 
741513 39 | 245122 3 | 24.5245 235 И севә Peripheral Inter. Adapt MCS820) 149 | BAtoabticw Баа D/A Capraria | TE Lin p... 225 | Ace ‘os сі 169 | 74C926 7.50 
74514 33 741-5123 1.25 141-5247 119 MC6é82a Priority interrupt Cont юг" 7.95 | AOCOBOSCCN — 8-bit A/DConverter (8-Ch. Malt) ..5.25 мс) 12 MC Ra] 1.69 80C95 79 
144.515 .35 745125 53 74_5248 1.19 -bi 8}; 14:95 | ADCOBI/CCN — Bb A/DConverter '16-Ch. Mul )...10.95 80C97 79 
MC6830L8 1024x8-bit ROM (MCB8A30-8) . м—3) La MC I9 1.59 
ML S2) -5 | 74L 5126 3 14.5248 1.13 | мсваѕо Asynthronous Comm. Adapter . ...6 95 | OACIOQULCN 10-010/АСопу, Місғо.Сотр. (0.0514) 13. 45 
"4L S21 35 74L 5132 99 74—525] -39 | cease SynchroncusSerial Data Adapter. ‚6,95 | OACIOOBLCN 10-bit D/AConc. Миг comp. (0. 20%) 89 LHEDIGCIN 6.85 NES7IN 3% 
74L$22 35 74L$133 £9 74L52$3 39 [| Mesag 0.600005 Digital MODEM 2...7: 10:95 | UACIO2OLCN — 10-D4D/À Converter (005 Se Lin.) .. LMNCLH 450 LINEAR LM703CN ж 
MU S26 x 74L 5136 49 1415257 83. OEE 2400bps Modulator . .. 12.95 | DACIO22LCN 10-61 D/A Converter (0.20% Lin. J- kt an LM3OT- 1% | CMON 78 
1522 33 | 75138 89 LS 59 f Mcéaa0A Quad3-stata bus. trans. (MCBT26) .225 | DACI222LCN ^ 12-bi1D/A Converter (0.209 Lin... ..9- LMICLH 4. : 
74L528 E: 745139 ‚89 74L S260 .69 C0405 1N 8-Channel Mdltiplexer ............ 1. LHO 4.95 LMM0T-12 1.25 LM710N nr 
1-50 5 741-5151 8 141.526 ie 8080/8080A SUPPORT DEVICES ags | 45-1013 3OKBAUDUART. ... 2.2... 695 | TLOoncP 79 LM340T-15 125 LMIDN 39 
à . à 1NSBOBOA : TLORCP 1.39 LM34IP- . : 
74L533 59 | 74.5154 L7 | 745279 .89 f оға2т2 в ‘oliinput/utput VET " SPECIAL. FUNCTION aso | TLOMEN 249 LMsdp-12.— 75 | UMI33N — 100 
141.537 & | 155 B | 1415283 89 f орв2м Priory пагор! Control ...... .... 348 | 900206 ual MOS Clock Otiver (5M2] с... 1.95 | 1нооз2со 35.80 LM341P-15 .75 | {мч 1.19 
uon m Men 1 ES 2) e E iind ا‎ ME 325 INSTT It а орк у М 1010112495 || TLoB2CP 119 LM342P-5 .69 LM741CN — 35 
26 3 MLSIS 89 Шш 125 08226 оао у И Ш: CommunicalionChip ^ ^ ...... 1995 | TL 084CN 2.19 LM342P-l2 69 | MCIMISCG 3.00 
74L547 ‚89 74L S160 1.15 74L 5352 1.23 OP8228 SystemContralter/Bus Orlver , . 495 MM58167N Berean КК ARE art E LHOUMCO 35.80 LM342P-15 .69 LM747N 79 
74LS48 1.15 "4LS161 1.15 74_ 5353 1.29 [| DP8238 Syste mController ........ ess S95 | MM5BI74N Micro. Compal jT img Clock ......114Ә К Cao o9 LM34aN 125 LIM748N "89 
741.549 1.15 "45162 1.15 745365 .69 1458243 170 Ex ander ior 46 Serias .. . 95 | COP402N Erden FM gll RAM ....... LM30)CN "35 LM3S0K 5.75 LMIOI4N 25 
141.551 "© [1515 115 | ALS 59 [M esr saa отъ аав те 2MN —— Micropracessorw/64-dipl! RAM 7.49 | имун 195 | LF3SIN 60 | LMINON 1.95 
555 $ ТАГ 2165 WE pages © P8283 Pi inal Timer 29 7. Ey 895 I & Direct LED Drive НУМ Buss ^ SI LM308H 1.95 LF353N 1.00 LMI498CN  .59 
MS 45 74168 1.19 74-2372 195 [ 008255 Prog. арпага (PP (ri ... Diss. 585 | COP470N 32-seg. VACFluor. Отут. (20-pinpkg.)...3.25 | i 305 .99 LF355N 1.10 LMI488N 1.25 
7141574 .45 14L S169 1.13 74L 5374 1.95 OPH257 Prog. 0 i ..9.95 TELEPHONE/KEYBOARD CHIPS LM307CN „45 LF356N 1.10 LM1489N 1.25 
МГ 575 59 ML5170 1.95 74L 5375 .89 [| DPa259 Prog. InterrupiCantrol ` um 5 MC grag Path Bump Teepe fuer =... 5698 || LIM308CN 1.00 L.M358IN 1.00 LM1496N 1.95 
74, 576 45 7405173 .99 74L 5386 69 0Р8275 Prop. CAT Controtier . . TEER ni AY-5-9200 MOL AM. ,. 14,95 LM309H 1.95 LM359N 1.79 LMI556V 1.75 
74_578 49 74LS174 .99 745393 2.49 ОР8279 Prop Gr Dray hac 6:95 | AY5-9500 CAMS Dict Generator .............. 4.95 LM309K. 125 LM370N 4.49 LMI800N 2.95 
74L 583 -89 11.5175 99 144-5399 2.49 | 0PB303 bres 395 | AY5-2376 —  acteard Encoder (Bb rt]... 1195 || iW310CN 175 LM323N — 125 LMIB7IN 549 
MS Læ Мз EE ME ECL ҮЙ ier. 3.95 | Н00165-5 Encode (Fb hers 195 | LM3II/CN LM377N — 2.95 | LMIBI2N 549 
74L. 586 49 74L5150 1.25 811.595 1.95 DP8307 B-bItBi-Direciional Recelver . 333 | 746922 Sevoend brenda [шү] .......... 549 [e .90 А , 
74.590 69 74L$191 1.25 811.597 195 | P830 B-bit 8}-Огвсїюпа! Racelver ........ 35 | 746923 бүзшйїнөйє [Pl ys] .......... 575 | LM3I2H 2.49 LM380N 125 LMI1877N-9 3.25 
DP8310 OcialLatched Premed oar B MM53190N Pach rine Patan Duster 7.95 | LNw3D7MP 115 LM38IN 1.95 LMISS9N 320 
5 | 74S/PROMS* | 745243 PE چ یی ی‎ o Cai aman “° | MMS7499N гл Seal aybrd Encoder ....8.95 [үмут 175 | LM382N 179 | LMIBSEN — 175 
74502 35 748244 2.25 LM317K 3.95 LM3BAN — 1.95 LM2002T 1.49 
74503 35 | 745124 2.95 | 745251 9 LM3IBCN 1.95 LM386N-3 1.29 LM2877P 2.05 
74504 «45 | 745133 45 | 745253 99 LM319N 1.95 (мч 1.45 LMZ78P 2.25 | 
СТЕ ЖЕП NE] x SHIPMENT IN 24 HOURS х Ж ME 2 
74508 40 | 745135 9 | 745258 .99 LM320K-12 1.35 LM392N -69 LM3189N 2,95 
14509 AQ | 745136 1.39 745260 29 LM320K-15 1.35 LF398N 4.00 L.M3900N .69 
74510 35 | 745138 29 | 745280 2.25 т LM320T-5 1.25 L.M399H 5.00 LM3905CN 1.25 
74811 „35 | 745139 .99 74S287* 1.95 6:00 AM {о 6:00 PM (P T) LM320T-12 1.25 TL494CN 4.49 LM3909N 1.15 
74515 .35 | 745140 55 | 745298* 1,95 ы LM320T-15 1.25 TL496CP 175 LM3914N 3.95 
74520 35 | 745151 99 | 745373 2.49 LM323K 5.95 NESI0A 6.00 LM3915N 3,95 
74522 3s | 745153 д8 | 74534 2.49 C al [: 41 5 592. 8097 LM324N 198 NES29A 4.95 LM316N 3,95 
74530 5 | 745157 99 | 745387* 1.95 a LM32902 65 NES3IH 3.95 RCA13N 1.25 
714532 45 | 745158 99 | 745471* 5.95 LM331N 3.95 NE536H 6.00 RC4I5INB 3.95 
74538 „99 | 745160 2.49 | 745472* 5.95 LM334Z 1.30 NES540H 6.00 RC4IMTK 6.95 
74S40 40 | 745174 L25 | 745473" 5.95 LM335Z 1.40 NES44N 4.95 RC41I95TK 5,49 
74551 .35 | 745175 1.25 | 745474* 7.95 LM335Z 1.75 NESSA 1.30 LM4S$QA 3.25 
74554 40 745188 1.95 745475% 7.95 Е LM337T J.95 NESSSV .39 1CL8038B 4,95 
74555 40 | 745194 1.49 745570* 4.49 С | PME RS E 3x qnt be 
74 451 1.49 4552 * 4.49 LM3 à А s 
им Ж 45196 1.49 MSS 5.95 LM333N .99 LM5655N 1.25 75138N 1.95 
745112 55 | 745240 225 | 745573" 5.95 LOW PROFILE (TIN) SOCKETS SOLDERTAIL STANDARD (TIN) j Lwiik.s 135 | смәсм 195 | 75450N 89 
745113 55 | 745241 2.25 | 745940 1.95 1-24 25.49 50-109 LM340K-12 1.35 LM567V iz кыо E 
745114 „8% | 745242 2.25 | 748941 1.95 1-24 25-49 50-100 B LM340K-15 1.35 NESION 9 
АВЕ d ils ГЕ M pin ST 27 25 24 
CA-LI NEAR CA3089N 3,75 14 pin LP .20 19 18 16 pin ST 40 2; 25 CAPACITO H CO R NE ER 
е campy аз | Салем ЭЙ Eco 2 a ишт om x: & 
CA DX ae CA3080M 125 | сдзцон — 125 20 pin LP 34 32 30 24 pin ST 53 و‎ @ 50 VOLT CERAMIC DISC CAPACITORS 
A3039H CASIN 200 | Сазон 125 22 pin LP 37 36 35 28 pin ST = 90 8 ЕТТ 19 10:99 100+ | Value 1-9 10-99 100+ 
c 1% | CA3082N 200 : ; : : 36 pin ST 1.39 1.26 115 Bio pt wa 6 .05 | 0] а 0 .% 
CA3M6N 1.30 CAIN 160 CA3401N .58 24 pin LP .38 37 36 40 pin ST lan Те 10 Юр, ев poo "n T ш 
CA359N 3% CAIWAN ‚85 CA3600N 3.50 : pin LP 45 н 4 2201 dà 6 O | out "OB O 05 
; pin . . : { 08 6 .05 | 0224F 09 .07 .% 
сО4000 39 CO 4098 Р 40 pin LP 63 62 E WIRE WRAP SOCKETS n E i 08 06 % | OMT 09 .07 .06 
CD4001 39 | CD—CMOS | coas% 75 | (GOLD) LEVEL #3 470 pf Q8 06 05 іш 4$ .12 10 
PEE oH CO0: 3 SOLDERTAIL (GOLD) | 1-24 25-49 50-100 100 VOLT MYLAR FILM CAPACITORS 
CD4006 1.19 cose 1.49 CD4508 195 ANDARD arin aad m T ти 9m! 20mf 08 
CD4007 25 | CO4? .99 | CO4510 1.39 ST p . . . 10022 Ро 9 | 0m! C E 
CD4008 49 CD4043 89 CD4511 1.29 | 10 pln ww 69 83 58 } орот? 12 210 .07 | mf 27 21 M 
CD4010 “49 CO4044 89 CO4512 1.49 1-24 25-49 50-100 14рїп WW 29 33 67 f от 212 10 .07 | .22mf 33.2? 
CD40) 38 | CD46 — 179 | cosis 3% 8 pin SG E 35 ET к AN as р | 70 | +20% DIPPED TANTALUMS, (Solid) CAPACITORS 
CD4012 25 CD4047 2.50 CD4515 2.95 M gin SG PH РЫ ai рїп : : - Mo 2 2738 Ti a 
CD4013 .49 CD4048 1.35 CO4516 1.49 36 ein SG 5а a P 5 pin v i Im m d IN 33 ue 22 IN 4o 3 
CD4014 1.39 C 04049 49 CD4518 1.79 ole SG a p є D WW qs L% "TEE 33/35\/ „39 .3 29 | 64.27 63 156 145 
CD4015 119 | co4050 49 | С04519 29 [| olsa n 3 - алы г ner 1x 47/357 39 34 .29 | 6.8/25V 79 68 55 
CD4016 59 C 04051 1.19 CD4520 1.29 H pin SG 10 1.90 dud т рю ми i Tx зо [| 9&Sv 39 34 .2 | 5/۷ 1.39 125 .95 
CD4017 1.19 CO4052 1.19 COD4525 1.78 X ole SG i.t 1.40 1.2% pin ЫАМ . v. M 1.0/35V 39 .34 .29 22/6 i З A 
CD4018 .99 CO4053 1.19 CD4528 1.79 %0 ріл SG л 153 Las 40 pin 2.29 . | MINI. ALUMINUM ELECTROLYTIC CAPACITO 
CD4019 A9 CD4056 2.95 CD4523 1.95 E 145 100499 o» башы 1-99 100-499 $00+ 
cout ра ЖА Ж {ЕЕЕ DUUM E тен EE 
CO4021 1.39 CO4050 1.49 С04562 1195 antormia riasidenis 9 гах 0 у ду is ж liz | vov 216 14 113 
C D4022 1.19 C D4056 79 CD4566 2.79 | Postage — Add 5% plus $1.50 Insurance FREE 1882 JAMECO CATALOG | узлам и is H LAFE 45 23 2 
CD4023 29 C 04068 -39 CO4583 249 § Send S.A.S.E. for Monthly Sale Firar! Prices Subject to Change алуы 14 . ال‎ Lovey 16 ^ 13 
CO4024 79 CD4069 45 СО4584 75 4 B 4l H aN 4 Bod 
CD4025 23 CO4070 55 С04723 1.95 Маи Dever Есон og - Wurkinide is x D away 16 н 132 
CO4026 2.95 CD4071 .49 C D4724 1.95 AG db | av 17 a M 
CO4027 .69 CD4072 49 MC14409 17.95 ameco ‘a n dà vib 15 13 .12 
CD4028 E CD4073 .39 MC14410 18.95 aval 2 d з 5 a EN 46 H 1 
С04029 1.49 CO4075 .39 МС14411 15,95 c d , MAS : 4$ . 
CD4030 49 | CD406 139 | Mclé4 15.95 | ELECTRONICS | LECTRONICS A m qum Б Ж D 
CD4034 3.49 ones = MC14419 7.95 29 45 ál v .25 23 .21 
CO4035 99 CO408 * МС14433 15,95 z 3 37 M — 
сомо 149 | co492 39 | Mcnss — 249 1355 SHOREWAY ROAD, BELMONT, CA 94002 ^ Bu | Sm m B 19 
CO4 ә | mcas 1% [жаз PHONE ORDERS WELCOME — [415) 592-8097 A B dH iv BE d o: 
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DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 
32K S-100 EPROM CARD لب‎ 9100 STATIC RAM 


NEW! 34900 
$79.95 


NEW! 
KIT 


LOW POWER! 
USES 2716's RAM OR EPROM! 
Blank PC Board - $4 


| BLANK PC BOARD 
WITH DOCUMENTATION 
ASSEMBLED & TESTED 
ADD $30 


Е FE aa TMM 2016 or HM 6116) RAM 

ses new 2K x or з. 

е * CAPS X Fully suppor {EEE 698 2€ ВІТ Extended 
50 Addressing. 


+ + 


SPECIAL: 2716 EPROM's (450 NS} Are $9.95 Ea. Wilh Above Kit. FULL SOCKET SET Ї e рт re а oe — 
KIT FEATURES 7. Any or all EPROM !осаһопз сап be $14.50 ТММ 20152 аз fast aa 100 NS. FOR YOUR HIGH 
1 Uses 45V only 2716 (2026) EPROM'S, doter FULLY SUPPORTS THE „ SUPPORTS PHANTOM: (BOTH LOWER 32K 

2 Allows up to 32K af software on Пле! Ө. Double sided PC board. solder-masked, NEW IEEE 696 S100 AND ENTIRE BOARD). 
3 IEEE S- 100 Compatible silk-screened. STANDARD ж 2716 EPROMs may be Inslalled in any of top 4BK. 
4. Addressab!e as two Independent 16K 9. Gold plated contact lingers (AS PROPOSED) * Мгу ee Сози ТА АЙРЫ Б 
blocks 10, Unselected EPROM's automatically | FOR 56K KIT $299 any possible conilicts with your system monilor, 

5 Cromemco extended or Northstar bank powered down for low power. disk controller, elc. 

select 11. Fully buflered and bypassed. ASSEMBLED AND * Perfect for smali syatems since BOTH RAM and 


+*+ 


& On board wai slate circuitry ıl needed 12 Easy and quick to assemble. TESTED AOD $40 > inm mar eer populated as $ Dc: 
PRICE CUT! | 5250900 
$4499 | | oon | (48K KIT) 
149°. 5 PED 
FOR 4MHZ N EW! 
ADD $10 LOW POWER! 
iN | " B : RAM OR EPROMI — — 
3: | Er FEATURES: 
mE BLANK PC BOARD „Uses new 2X ха (TMM 2016 or HM 6136) RAMs. 
(uv TRE X == WITH Fully supports Extended Addressing. 
KIT FEATURES DOCUMENTATION бак draws only approximately 500 MA. 
2 ON BOARD BANK SELECT T" " $52 TMM 2016s ps lost av 100 NS. FOR YOUR HIGH 
I Eu f 

memco Standard) Allows up to 512K on ine BLANK PC BOARD W/DATA-$33 | gupPORT ICs + CAPS SPEED APPLICATIONS.) 
3 Uses 2114 [(ASONS) 4K Static Rams &oard ls configured as 3-16K blocks and B-28 


4 ON BOARD SELECTABLE wait STATES LOW PROFILE SOCKET SET-S12 i^e Mock tiun апу SAK biasi) for mazimum 

5 Double sided PC Board. with solder mask and É FULL SOCKET SET 

silk Screened layout Gold plated contact fingers SUPPORT IC'S & CAPS-$19.95 $15.00 * се x ea may be Installed anywhere on 

6 AD address and data (ines luhy bullered g 

т кыйы АП. саптап ос в ASSEMBLED & TESTED-AOD $35 ont tsi ж Tos DUK wir ©. Чыныдан in 2K blocks to avoid 


6 PHANTOM з jumprred to PIN 87 


9 LOW POWER under 15 amps TYPICAL tom [OUR #1 SELLING 64K Kit $359 RAN spoons TMZ yperation al nO extta | 
10 Ela W PC B ard con be populated as an RAM BOARD! Agee MS LED. AND mM be partially populsled in 16K 
mullipte of AK j s id j ш TESTED ADD $40 increments. oe 
STEREO! 1 
8-100 SOUND COMPUTER BOARD ™ SPECIAL PURCHASE! 


At fast, an 5-100 Board that unleashes the full power of two U R T S E! 
A A L a 


р + 


ж 


UNbétievable Ganeral instruments AY3-8810NMOS computer | COMPLETE КІТ! 


sound IC's. Allows you under lola! computer control to $ 95 
generate an infinite number of special sound crits 
mes ог ату other program. Sounds can be called in 
ASSEMBLY LANGUAGE. etc (WITH DATA MANUAL) TR1602B — SAME AS TMS601 1 y 
IT FEATURES: 
Я тие Si SOUND peri dap ICS. BLANK PC AY5-1 01 3; ETC. 40 PIN DIP 
е UR PARALLEL 140 PORTS ON BOARD. 
a USES ON BOARD AUDIO AMPS OR YOUR STEREO BOARD W/DAT/ 
* ON BOARD PROTO TYPING AREA $31 
* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED. 


* PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS 
+ EASY, QUICK. AND FUN TO BUILD WITH FULL INSTRUCTIONS 

* USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY. 

Both Basic and Assembly Language Programming examples are included 


SOFTWARE: 
SCL” is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP SCL" also includes routines for Regisier-Examine-Modity, Mamory-Examine-Modily, 
and Play-Memory. SCL" i$ avaliable on CP/M" compatible diskette or 2708 of 2716. Diskatle - 
$24.95 2708 - $18.55 2716 - $29.95. Diskette includes the source. EPROM'S are ORG at 
EOD0H. (Diskeite is A Inch Soft Seclored) 


$295 ен 4 For $10% 


CRT CONTROLLER CHIP 
SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.95 EACH. 


ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 99 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY i5 AVAILABLE FREE, ON REQUEST. 


| 4K STATIC RAM NEW! G.l. COMPUTER SOUND CHIP 
National 5 £ Усу AK x 1. *5V, 18 PIN DIP. A AY3-8910. As featured in July, 1979 BYTE! A fantastically powerful Scund & Music 
Lower об г ТМ5 4044. 450 NS. Generator, Perfect for use with any 8 Bit Microprocessor. Сопіаіпѕ: З Tone Channels, 
Several Boards s. SUPER Noise Generator, 3 Channels of Amplitude Control. 16 bit Envelope Period Control, 2-8 
SURPLUS PURCHASE! D: Г Bit Parallel 1/0. З О to A Converters, plus much more! Allin one 40 Pin DIP. Super easy 
Е В interface to the S-100 or other busses. $11.95 PAICE CUT! 
і 8 ғов $16 32 FOR $59.95 SPECIAL OFFER: $14.95 each Add $3 for 60 page Data Manual. 


D m : | R h С TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75€ 
Ig | ta ese a rc O m D u ters handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
(OF TEXAS) Tax. Foreign orders (except Canada) add 2096 P & H. Orders over $50, add 

P.O. BOX 401565 « GARLAND, TEXAS 75040 e (214) 271-3538 | 85€ tor insurance. 


*TRADEMARK OF DIGITAL RESEARCH. WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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“THE BIG BOARD” 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 
Z-80 CPU! 64K RAM! 
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Schematics — $5. 
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WANT MORE INFO? 
Full! Documentation and 
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no compromise, high performance, American engineering! The Big Board gives you all the most needed BASIC 1/0) 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch torun the 
latest version of CP/M*. Just imagine all the off-the-shelf software that can be run on the Big Board without any 

ВЕУ : | : : ; SIZE: B' x 13¥: IN. 
modifications needed! Take a Big Board. add a couple of 8 inch disc drives. power supply, an enclosure. C.R.T., SAME AS AN 8 IN. DRIVE. 
and you have a total Business System for about 1/3 the cost you might expect to pay. REQUIRES: *5V @ 3 AMPS 


FULLY SOCKETED! FEATURES: (Remember, all this on one board!) ee ee 


64K RAM 24 x 80 CHARACTER VIDEO 


Uses industry standard 4116 RAM'S. All 64K is available to the user. our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
wastaken in the RAM array PC layout to eliminate potential noiseand glitches. 


THE BIG BOARD PROJECT: Three years in the works, апа maybe too good to betrue. A tribute to hard headed, $3 99 00 (64K KIT | 


With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video orsplit video 
and sync. Character set is supplied on a 2716 style ROM, making customized 


fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case 


2-80 CPU 


Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 FLOPPY DISC CONTROLLER 


INTERUPTS. Fully buffered and runs 8080 software. Uses WD1771 controller chip with a TTL Data Separator for enhanced 


reliability. IBM 3740 compatible. Supports up to four B inch disc drives. Directly 
SERIAL I/O (OPTIONAL) compatible with standard Shugart drives such as the SA800 or SA801. Drives can 


Full 2 channels using the Z80 SIO and the SMC 8116 BaudRate Generator. FULL be configured for remote AC off-on. Runs CP/M" 2.2. 

RS232! For synchronous or asynchronous communication. In synchronous 

mode, the clocks can be transmitted or received by a modem. Both channels can TWO PORT PARALLEL 1/0 (OPTIONAL) | 
be set up for either data-communication or data-terminals, Supports mode 2 Int. 
Price for all paris and connectors: $49 


Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. User selectable hand 
shake polarity. Set of all parts and connectors for parallel 1/0: $19.95 


BASIC 1/O REAL TIME CLOCK (OPTIONAL) 
Consists of a separate parallel port (280 PIO) for use with an ASCII encoded Uses 2-80 CTC. Can be configured as a Counter on Real Time Clock. Set ofall 
keyboard for input. Output would be on the 80 x 24 Video Display. parts: $9.95 


CP/M* 2.2 FOR BIG BOARD 


The popular CP/M* D.O.S. to run on Big Board is 
available for $159.00. 


BLANK PC BOARD — $149 


The blank Big Board PC Board comes complete with full documentation 
(including schematics), the character ROM, the PFM 3.3 MONITOR ROM, 


and a diskette with the source of ourBIOS, BOOT, and PFM 3.3 MONIT OR. PRIC E C UT! 
a 


T _ =. РЕМ 3.3 2K SYSTEM MONITOR 5 | 


The real power of the Big Board lies in its PFM 3.3 on board monitor. РЕМ commands include: Dump Memory, Boot CP/M", Copy, Examine,FillMemory, Test Memory, GoTo, 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search. РЕМ occupies one of the four 2716 EPROM locations provided. 
Z-80 Is a Trademark of Zilog. 


и - TERMS: Shipments will be made 5S atay 3 to 6 weeks AEC we 
D і g і іа i R esea rc h C О m D и іе rs receive your order, VISA, MC, cash accepted. We will accept COD's (for the 


OF TEXAS) Big Board only) with a$75 deposit. Balance UPS COD. Add $4.00 shipping. 


Р.О. BOX 401565 e GARLAND, TEXAS 75040 e (214) 271-3538 | USA AND CANADA ONLY 


*TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 


Ahon Deaan 


LEST ACP 
Appa и Рига wi НК $153) 00 $1099.00 
Ang B Ps wb 172800 1199.00 


Apple 11 
к” Portable 18 ti | Compatible 
wordetai-para” Bas 20, | Disk Drive 


Appie а System Зоест! wr PARK, 
Valk & Charon j 260 Garg, Vion BO — 251900 1775.00 
Vista Ty € includes 12) Double Tolally compahble to Apple Drives, | Appio tw 126x 340400 2895.00 
| COMPUTER MN Deriuty, Double Seld imn Apple 11 07256 £29500 3495.00 


` ven € 3800 Нуна eich 


| ACP PRICE .........$3595.00 


Profile Hard Drak Dezre 3459 008 2899.00 
Viste Appig m Тит вео 135 00 169.00 
“Apple Products Available tr-store Огу" 


APPLE HARDWARE 


Vision 80 


77$ as reviewed in 
May BYTE pg. 256 


„93 7 9)? 


Сопігоіег........5119.00 


м Cadillac ВО column card forthe 
Apple Il. The Vision BO responds to moreAppiletextscreencommands than 
any other board. It supports PASCAL, Microsofts Z80 Softcardand can be 
used as an intelligent terminal. 


List Price. ... $395.00 Special Low Price....$269.00 


The Vision BO can‘also be usedin conjunction with the Vision 40 (allows 
enhanced character sets) and the Vision 20 for lower case. 


` a А LT ACT. 
ب‎ A This is the widely discussed Jus! plug in and run. Apple 11 Disk 1 w/Control'r M45) — $529.08 
` Apple I! Disk Il w/o 52500 .تة‎ 


nig Groen Scream Apple Family System 249500 1995.00 
а CP/M Based Prototype Card 24.00 21.95 
CARS ge. a Portable Busmess F Computer Company 07777 45000 375.00 
- Рин Comeuber . ا‎ Extended Warranty ~ 1 yr 225.00 199.00 

ө Complete w/CP/M 2 2 M BASIC Magic Work: Supe tree ant Сага 19500 174.95 
hee, Selec Word Proceasing and Tench Language Card 195 00 169.95 


Graphic Tablet w/1O 795.00 695.00 
ACP Price.............0nly $1899 "Available In-store Only" 


MORE HARDWARE 


ThePremiumPackage 899.00 579.00 
SSM 
AIO-II 4 Function Serial/ 


Add 8" Disk Drives 
To Your Apple Il 


MICROSOFT — — per. ағ 
cA Slicers Sn) $256.00 
со T N BEATABLE 16K Rameard 195.00 129.00 


ADD-ON PRICES! 


Parallel 22500 179.00 
VISTA 576K Expandable In 64K Increments Up T О 2 А Megabyte! nae ae 195.00 165.00 
® w/256K populated. .— .............., 2i. ONIY $999 Now "TRIMLINE V1100" with Numeric Keypad 149.95 124.95 
only 1599 0 i 
e w/512K populated ... |. .— .— aas arase nly Wm : Apple Il Joystick 49.95 44.50 
® w/576K populated , , Only 1799 | MODEL LIST ACP Tandon Thinline DS DD Drives. Apple I! Handcontrofles 29.95 25.95 
VISTA/SUPE RCALC/SU PERCACHE™ 800 with 16K 5108000 $689.95 | Tandon Dual DS DC ‚ $1996.00 “pe НЕН» itr 80: сайа 
• 192K with IBM SUPERCALC. .. . , ‚ 799 || 800 with 48K 1280.00 789.95 | Qume Dual DS DO 1895.00 | vERSAcard Four-in-1 — 19900 16600 
BOO with 32K + 128K 1295.00 | . card Four-in-1 . 
MICROSOFT RAMCARD B10 Drak Drive 600.00 469.95 | "ЧЧ! Dual вА .. . 1485.00 |  AUTO-DOC diagnostics 99.00 82.00 
è 64K w/RAMDRIVE (expandable). "n 419 | 825 Printer 99900 699.95 VISTA COMPUTER CO. 
ө 256K w/RAMORIVE... VM | 899 | 830 Acoustic Modem 19900 159.95 Vision 80 80х24 Card 39500 269.00 
$ 850 Interlace Module 219.95 189.95 Vision 40 40 col. 
AST MEMORY CARD Atari Visicalc 200.00 169.00 + Pc wid] | computur enhance 199.00 149.00 
® 64K EXPANDABLE . 499 | Atari PAC-MAN CALL | Vision 201 осаѕеВом 29.95 25.00 
© 256K w/PARITY . ү, | 899 | Microtek зек RAM 9800 75.00 ОМ DISK FOR APPLE мореро m 
icrote 199.00 : 
AST "COMBO CARD" iudex MR. RAM CALL SAVE UP TO 40% OFF РВОМ Development Bd 595.00 399.00 
€ MEMORY, ASYNCH COMM, PARALLEL Ai) arie me Ness keb GB75 IBM typewriter I/O 19500 169.00 
е 64К5$Р.... ое ОРОНОТ 525 PERE ‚.. 5189 о решен 
ә 256K SP. .— — — .— ... KM. ..1049 СЕ commodore А ЖАЙ | кар BEN. er 4335. -33.00 
e INTERFACE CARDS м Visi Trend/Visi Plot. 235 Videoterm 80x24 Card 345.00 279.00 
| AST ADVANCED COMMUNICATIONS 2-20 Complete | v2. ‚+ 199] KeyboardEnhancerll 14900 129.00 
e 2 RS232 PORTS . Ж Е у 269 isl File . А EL бот А . 7 + 
. ; Function Strip Keys 79.00 69.00 
e BABYBLUEZBOCARD. , , 550 Регвопа! Сот pu ter Фй ie Pian ПИ | co PRACTICAL PERIPHERALS 
* PROTOTYPE CARD | so - Va Senos T 14. d D 
e EXTENDER CARD. | . 20 19 E MM ü Visi Tem. 88 | Snanshot Option 6900 88.00 
e DISK DRIVES - ADD-IN (Compatible). 239 Е е VOTRAX 
D D D ( Е р ) VersaForm ..... . . .. . i . 287 Type n‘ Talk Speech ars OG 339.00: 
e EPSON ADD-ON PRINTER. | 429 od dBase I! Ashton-Tate. 489 | SCOTT INSTRUMENTS 
e SUPR'MOD V RF MODULATOR. 49 &5K НАМ eFullCotor ® 61 Key keyboard | wordsiar | 2s. „238 Voice Recognit'n VETBO 799.00 675.00 
è EPSON TO IBM CABLE а4 Оши SpecmFunction keys ө Serial | Mail Merge . x. 8210 СОНУНУ 
= = Poria @ Cassette Por! @ Expansion Port | spell Star ‚2, 159 5 Mb Hard Disk 3750.00 2995.00 
EPSON OLYMPIA e BASIC Languape Composite Video | Data Star Ud хыс enon’ cosa 
VIC 1 1 „од. only 9279.95 Super Sort „132 The Grappler I/O 195.00 135.00 
Speliguard . |. 5. 219 | SATURN SYSTEMS 
DB Master (new). .178 32K RAM Card 239.00 189.00 
DB Utility T2 64KRAM Card 425,00 355.00 
PFS lll . .., .69 128K RAM Card 599.00 505.00 
| Popor Im os e lu " | 
MXBO, sesiis se onse $429.00 a. ыг. ASK ABOUT | Lochsmuth 40 FON I VE MICHOSOMBUTER ^ - OI 
hi MER dcs FREE Accounte Plus © < 5 Hayes Chronograph 24800 229.00 
khe E E al 54.95 SOFTWARE Macr OC Ou ríe .229 Micromodem il 349.00 289.00 
haie ИТШ E iia : WAHE OFFER || Laesorsiogmon 229 Smartmodem 299.00 229.00 
Seu Te = EL А 2241 MP Letler quality Daisy Wheel Typewriter in- XEROX 820 UST ACP MOUNTAIN COMPUTER 
ratl Tux . 89.00 | teracestoApple.Atar NEC. TRS8O and | 820-1 В" Oaks . $3795 $2995 HEWLETT шшш 23900 169.00 
Detar Ege EE 29.95 | RS232 Seria! ports. B204 5'4" Disha 2995 2495 олот Chassis TODO pages | 
mig Fg ing ys .u5 . UST АСР 820-11 wth CPIM -- 3595 2895 Кіе КАНО Music System 395.00 335.00 
Е5100НО Comp. Print. $1900 $1395 100,000 Day Clock 375.00 325.00 
ES100 Toena Print 1105 +030 The Clock 280.00 249.00 
1 Other os мА 108 A/D pius D/A 350.00 299.00 
VO Cable HS са Supertalker 199.00 369.00 
introl X-10 Controtler 200.00 175.00 
ROM Plus 155.00 129.00 
OKIDATA Keyboard Filter ROM 55.00 44.00 
Copy ROM 55.00 44.00 
ROM Writer 175.00 159.00 


M&R ENTERPRISES 


as Bot 1:3 Соку 


DEJT AGB Hs Epa | HPBSA Computer. ЗН сег. д 39500 279.00 
STAR WAITER F13 zor2 BW tas vae | НР? Computer... Power Supply 29500 239.00 
DMS [Л ир тшшш 91475 2912 027 Севап (P 153 e 82907A 32K Model. , . 239 Sup'rMod II RF 
PRU- WATEA BITOA | ә 82908A 64K Model , 349 Modulator 3500 28.00 
Û CPS {дч Mes Pra + usi e 82909A 128K Model ......... ..599 | Apple Fan 5500 4300 
- i m e 82900A CP/M with 64K . 425 | AL 
jg, OT ый ташый. _ OS) Computer Products HP125 Computer . 2 2.4.1985 The "Z" Card ZBO card 29500 219.00 
| 7470 Low Cost Plotter. 12608) erent ee EIS OB 
82A 120 cps w/tractor ... $499.00 9B95A В" Dual Floppy ......,......5135 eSynergizer Package 69900 549.00 | 
83A 120 cps 136 columns. 740.00 z 
B4A-P 200 cps 136 col. 999.00 € Eoo al HEWLETT 16K НАМ CARD 
84A-S Serialw/2K Butfer ...1199.00 F 45 
Apple Card . 39.95 | MODEL ust Ace PACKARD : Ap p le 11 16K 
Apple Cable ... 19.95 | t. f Green $199 $159 CALCULATORS 
Serial Card w/2K........... 129.95 | рм 12" Green. 103. 149 C tibl ith 
Graphics ROM (B2A/83A).. 75.00 | Amiz Osage 249 199 НРА1С Prog Soentihc ,$189 отра е wi 
: FT HPATCV wi? 2K Momay ... 256 is т 
NEC 8023 TERMINALS HPAI Memory Module | 26 280 Softcard™ ... PASCAL CP/M 


HP41 Fuil 1 year Warranty. Top Quality by COEX 
TELEVIDEO 


; ait] NEW 
Do! Beschten Grap | j Hinr $599 | нра Printet 0 yenu. LOW $ 7 Дэ 5 
| | 950 


hicap wre REDO PRCE 


Also from COEX NEW EPSON 
Parallel Interface for Apple. 


With cable....... . $54.95 | 


в dF pCI, 
im: 1E i= р Е 


® 144 x 160 dolts/inche Proportional spac- HP38C Prog Business 


riko? tlw iM ктк meg ig © Lower case descenders® Nx9 dot | 2 Е А = ж. 
Td Гал ыг таїпх ө В char sizese 5 unique alphabets TOLL FREE Mal Order. Р. 0. Bos 17229 irvine, Ci 97713 BETHI BRE Daimin i Check Bank vac Рош 
T : ®» Greek character set e Graphic symbols ; j tite cH sme Û mip processing iecude Onvers 
FoR) ijb | A 2 Е А Ше РЕ РИЧЕ РР ia f Е 
LIST АСР "р wee Pea otona logic sang 800-854-8230 Metal: 13108 Е. Lüpgur, Sesto даз CADIS io = М 5 e M HM us ase 1, 
Prism 80 5899 $ 639 cde ا‎ à hortontsl кышлы. aa d i і ; m dj ЕНШ - | whichever i$ greater Add 109 Гое арт writers oe LS 
IDS Paper Tiger 560G 1395 1099 9 Ta Patcel Post Include Telephone nume NO CONS 
Prism 132 (color) 1995 1875 | NEC 8023, List 5795 АСР 3549 542 И. Tbe, Sen Jose, СА 05131 Preces subiect to change without noe Same dems 


А subjeci to Drigr sale We reserve Muah h ы] лы Tea 
810-595-1565 (408) 0457010 ST eU eel qi 


Circle 8 on inquiry card. 


78HOSK EL gt ыптам $190 
78MO8 t da Lhi ек .49 


7400 $ .19 74161 3 88 
7401  .22 гат .34 74162 .89 


78M.G. кай МСЧ 99 | 7402 22 Te 460 74163 .87 
LM10BAH FASE MOHITH 99 | 7403 .22 Fe 49 74164 87 
LM300H B LN 89 | 7400 22 7482 95 74165 87 
LM301CN 35 — LWESSEN 1.50 | 7405 23 7483 .55 74166 120 
LM304H 198 кєнї 95 | 7406 35 7485 65 74167 1.95 
= uas | LM3OSH 189 Мн 95 | 7407 .35 7486 .35 74170 1.69 
= —— Ra -- гаг 1495 | LM306H 325 ыты зло | 7408 26 7489 175 74172 475 
з FHI 1495 NUS 12.95 LM307CN .29 LATINT H 1.75 7409 .23 7490 39 74173 79 
1108 ROA 4995  f0734 3495 | LM308CN 98 һыёҗфы 99 | 74:0 22 7490 57 тата 89 
TM F8 DESG 1693 E52 995 [- 7-1 4955 LM309K 1.49 LMS ы 2.50 7411 .29 7492 .45 74175 .85 
1 6 K Appl e E amca rd 85 м BA 169 вуш 40% LMGIOCN 1.25  LM2917N 295 | 7412 29 7493 45 zame 75 
. 11 ВӘ САЗО1З 2.19 | 7413 39 7494 69 74177 75 
pe^ uc ee 1175. ME ee eon) LMSA 175 САЗОТ8Т 199 | 7414 59 7495 65 74179 1.34 
LIST 195 : 95| aT 179 CA3021T 349 | 7416 29 74956 69 74180 75 
ep Om нб LM3IBCN 149 CA3023T 299 | 7417 29 7497 290 74181 1.75 
ACP с at рал LM319N/H 1.25 CA3035T 275 | 7420 22 74100 290 74182 75 
LM320K-XX* 1.35 САЗОЗӘТ 1.29 | 7421 35 74107 .32 74184 225 
‘7 495 6116/2016 $795 2147 $599 5290 $199 | LM320T-XX* 139  CA3046N 129 | 7422 29 7419 37 74185 225 
8264-64K 850 411 599 5298 1.49 Î LM320H-XX* 1.25 LM3053N 1.49 | 7423 29 74116 195 74186 9.95 
4116-2 1.99 414 469 6508 450 | LM323K 495 САЗО59М 3.19 | 7425 29 74121 29 74188 3.90 
е Full 1 year warranty p. ыс n oe Өз 679 LM324N 295 ^ CA3060N 3.19 | 7426 .29 74122 39 74190 1.15 
: ; ; . . LM337K 595  CA3062N 495 | 7427 .25 74123 59 74191 1.15 
ө Top quality — gold fingers 202 5. ui 4027 Аё 6604 399 | LM338k 695  LM3065N 149 | 7428 45 74125 39 74192 85 
“ E А А М К 4 » 
e Expand Apple lI 40k to64k | EZTIEFTPI TE WIESEN EET 
e Compatible with Z-80 Softcard" 2111 3.49 4060 469 9140 899 | LM340T-XX* 125 CA3082N 1.69 | 7437 25 74132 69 74195 68 
| @ 2112 3.49 4096 399 393415 699 | LM340H-XX* 1.25 CA3083N 155 | 7438 .29 74136 .75 74196 .85 
e Allows system to run with CP/M”, PASCAL, A NE doa 119 тав 93425 699 | LM344H 195  CA3086N во | 7439 29 74139 95 74197 85 
" - ; | 4 i : ; ; 
. DOS3.3,COBAL, Visicalc, etc. __ 2114-4 229 4402 199 a \ | masok 550 CAN 349 | 744 78 74442295 74199 139 
e Supplied with extra 16K RAM & has (2) LED's 2125 6.99 5280 460 SOA LM358CN 98 САЗОӘ?М 199 | 7442 57 74143 295 74221 1.19 
mp: К LM360N 149  CA3130T 130 | 7443 95 74144 295 74251 95 
LM372N 195 САЗ140Т 1.19 | 7444 95 74145 .62 74273 1.05 
E LM376N 375 САЗ1А6М 2.49 | 7445 79 74147 195 74276 1.89 
81555995 82595895 66047 $2295 | LM377N 275 САЗЋБОТ 119 | 7446 79 74148 120 74279 75 
2 or4 MHz 8156 995 8275 19.95 68488 19.95 | LM3B0CN/N. 3-25 САЗ190М 195 | 7447 65 74150 1.09 74283 140 
z 82022995 8279 9.50 46505 2295 | LM381N 1.79 CA3410N 59 | 7448 79 74151 .67 74284 390 
z Expandahle 8205 269 6810 475 6520 6.95 | LM3a3T 1.95 MC3423N 149 | 7450 .19 74152 67 74285 3.90 
= Uses 8212 275 6820 6.50 6522 9.95 | LM386N 1.25 MC3460N 395 | 7451 19 74153 .67 74290 125 
: 8214 495 6821 650 6530-Х 2495 | LWGB87N 1.40 563524 3.95 | 7453 19 74154 1.19 74298 .95 
2t14L’s 8216 275 6828 10.50 6532 17.95 | LM390N 1.95 CA3600N 339 | 7454 19 74155 78 74365 68 
18K 4 MHz Kit 5150.05 | P/N 1082 Channel 3 or 4 $6.95 | 8224 2.95 6834 16.95 6551 19.95 | NE531V/T 3.75  LM3900N 59 | 7459 25 74156 78 74366 868 
16K 4 Miz ART 217 gg | P/N 4151 UHF Channel 33 8.95 | 8226 295 66452295 Z80-PIO 650] МЕ555У 39 LM3905N 1.19 | 7460 23 74157 69 74367 .68 
samean, ermas — «uL E ck AE „рй MoN AES me теа а 
е 4 К А 2 i: E | * К 2 
ARE Банан x ade MOSTEK nf 8250 14.95 6852 525 280А-СТС 950 | NES65N/H 1.25 LM3915N 3.95 | 7473 .34 74160 .88 74393 1.90 
BareBdw/allpartslessmem. 99.95 RAMS 8251 6.50 66601095  Z80-DMA 19.95 | NES66H/V 175 LM3916N 3.75 | 7474 74490 1.90 
` 8253 11.95 6862 10.95 ZBOA-DMA 2795 | NES67V/H 1.50  RC4131N 2.95 
2 8255 450 6675 5.95 280-50 2495 | NES92N 275 RC4136N 1.10 
BARE BOARDS ea. | 8257 950 6880 249  280^4SIO 2995 | LM702H 1.99 RC4151N 3.70 
1 ссх 200.000 pieces in MOS PR МОН 785 Нак — Sao [74501 28 748114 43 748247 110 
ў сесте | C4195TK 5.40 12 114 .43 7415247 1. 
ا‎ C F ваат NO S PROMS LM711N/H 39 ULN2001 125 | 744502 28 7415122 .55 7415248 1.10 
32K Static RAM (2114) 3495 | setresn MK4015 4Kx! RAM 2764(BKxB)TS 569.95 2708(45005) 55.75 qe c Mee SEON rd T4 504 35 TALS124 135 245251 14 
о Ажы E 25 ose sv 1285 2708185095) $29 | LM733N/H 98  SN7545IN 35 | 74805 28 7415125 89 745253 1.40 
as | PHI *Super Beta" (2KxBiTS 795  MM5203AQ 1450| LM739N 1.15 SN75452N 4g | 74508 28 7415126 .52 745257 .85 
ie bono rato 2T f TMsS2716,5V.12V 1795  MM52040 995] LM?741CN/H  .33 SN75453N 49 | 74509 35 74LS132 .79 745258 .98 
eco nor GUB 2985 LOW POWER | 2755.5v.issòns) — 350 LM741CN-14 19 SN75454N 49 | 74150 28 7415136 49 745259 295 
ACP Extender with connector 18.95 AMPLIFIER LM747N/H 75 5М75491М 89 7alS11 .39 745138 .85 74L9260 .85 
13 50! Mother Board (WMC) 3295 | HI-TECH cana: мл. ANTIZ EO er саа Waren CU PED EE 
9 Slot Mother Board (WMC) 2995 г LM760CN 2.95 5М75493М 89 | 744513 .47 7415145 125 745266 .59 
. NTERNALL LM1310N 1.90 SN75494N 89 7445144 95 7415148 149 7415273 1.75 
د‎ MO ale tle 2555 COMPENSATED SU Me o DUM $985 | MC1330 1.95 TL494CN 420 | 740515 33 741511 79 745275 440 
S100(AYS-8910)SoundBoard 34.95 2513-A0M3(5V)Lower 14.95 8038 FunctonGeneralor 450 MC1358 175 s 741521 33 74L$154 1.70 74.5283 `99 
Apple Sound Board 24.95 а Voftset = 1.0 mV MCMBG7ICASCH Stufled 1295 МС4024 VCO 295 : 74522 33 7415155 119 745290 99 
list cupere MCM686740MathSymbo 1395 1М5ББУСО 195 и \ 2 
56.95 Ibias = 5.ОтА MCMB6750AlptiaControl 13.45 — XR2206FunctianGeneralor 5 2 5 74500 7aLS26 33 745156 .99 7415993 59 
es | 744527 33 74L8157 85 7415295 1.10 
UV “EPROM” ACP Gain = 40V/mV | 1771-018" & Мишюрру 2455 — TRIGO2B (5V, 12V) 395 
$1.95 (quantity limited) 1781 QuatFlappy 2995  AYSIOLU (SV. 12V) 495 ere p БЫ 25 RO E Uca r^ RED е ти Ve 
ERASER 1791-04 Dual floppy 3695 AYSIDIAA/T612 (5-MVj 6 95 ' : cc ЗУ : : 


74503 45 745134 66 745253 1.35 | 74532 33 7415161 1.15 7415347 1.95 


1794-02 DuatFioppy 44.55 — AY51015A/1853 (SV) iB 


74504 52 748135 1.15 745257 129 | 74L833 55 7415162 1.05 745348 1.95 

Model 4K STATIC RAM керы. дс hon | 74505 52 745136 169 745258 129 | 74537 45 745163 105 745352 1.19 

UVs-11E ELL-«OFF | оза i895 озот gg; | 74508 .49 745138 129 745260 75 | 74538 39 7415164 1.19 7415353 119 

$79.95 2143 Ctock Generator 1895 16718 Astras 2495 745909 48 TAR gcc cree сеа z FALSI 248 75368 69 

Holds 4 EPROM's 10/$9.90 | 57008m 8nay 1350 Cram us [4910 .42 74510 7З 745287 299 : 659 

ata bie . Nub lé gus 2 we, | 74811 .42 745151 129 745288 255 | 74547 79 745168 1.15 74153566 ВӘ 

Model S-52T $325.00 | Same ав ТМ54044 0 ro. amt Ts 1350  W01941 995 | 74515 -42 745153 129 745373 3.10 | 74LS48 95 7415169 1.15 745367 89 
: | but designed specifically g4D0Vollto ЕедСолу — 725 COMSOI6 16 95 74820 42 745157 1.29 745374 3.10 | 74.551 .26 7415170 1.99 7415368 69 

| |! ter 2-Obasedsystems. This взрыв Jas S8250 was | 74822 42 745158 129 745387 275 | 74554 29 7445173 89 745373 189 

is a айча =. d&x1 RAM, 495825, 14086 6 bt 395  AYS2376 1375 74930 42 745160 279 745471 7.95 | 74555 29 7415774 89 7415374 1.89 

16К Memory Гуно RUN i Hi lhe корын |. ra081 pane р ы iis | 74532 49 745174 149 745472 795 | 744573 45 745175 89 745375 69 
| a Sa ee ane ags | 74938 119 745175 149 745473 7.95 | 741574 42 74LS181 220 7415377 195 


74540 49 748188 2.89 745474 9.95 
74851 42 748194 1.89 745475 9.95 

74564 46 748195 189 748570 575 

74865 46 745196 1.89 745571 5.75 

74874 69 748240 275 748572 8.95 

LOW PROFILE 74586 .72 745241 275 748573 895 
SOCKETS (TIN) 748112 72 745242 299 745940 290 
748113 72 745243 299 745941 2.90 


4 4 
1-24 25-49 50-100 Suo 


745575 .59 7415190 1.15 7415385 195 
74LS76 .45 7415191 1.15 7415386 865 
74L878 45 74415192 98 7415390 195 
74LS83A 79 7415193 .98 7415393 1.95 
74LS85 1.19 7415194 1.15 7415395 1.70 
74LS86 45 74151795 95 7415399 235 
74590 57 7415196 .89 7415424 295 
74592 75 7415197 .89 7415668 1.75 
74.593 .75 7415221 1.15 7415670 229 
744595 68 7415240 1.69 811595 1.69 


Expansion Kits 
for Apple/TRS-80 


Epes 4116 16K 


8ресйу computer $ 12.95 


CALL FOR VOLUME PRICING 


Zilog 
Z8 CPU 
with 
TINY 
BASIC 


Debug prog. $49.95 


up" SUB CONNECTORS BpinLP 16 15 "m 74LS96 .98 745242 1.69 81596 169 
Pius 6132 companion 14 pinLP 20 19 18 DIP 7445107 .45 7415243 169 81.597 1.89 
Unreal price. DB37 i-static RAM 29.95 16 pin LP 22 21 .20 74LS109 .45 74L8244 1.49 811598 169 
male, 0825 female, | eor = © L| Bone эз 2 27 | SWITCHES 74512 4) VOLUME PRICING 

| АЕ pin ; ; : CALL 
ошире | rae) “BUNKER” ио» 22Р — 29 27 24 CMOS тє 

WE lian “| Codio tara Compiste, 24 Dinle 38 37 36 2 Position $ .99 7 Position 

Specif ae (37 pins 1 ا‎ a" 28 pin LP 45 44 .43 4Position 1.19 8Position 149 | 4000 $5.35 4037 $195 4089 $295 
Dery nce REUS mady 10 went (3271 40 pin LP 60 59 58 5 Position 1.29 9Posiion 1.65 | 4001 .35 4040 129 4093 99 
pe Sold M Maman Murcup 6 Position 1.35 10 Position 4002 35 4041 125 4094 295 


lor 69 95 АСР $49.05 


EN 4006 1.05 4042  .95 4098 229 
=й, yetow, ipee | Ella 


4007 25 4043  .85 4099 2.25 
4008 1.39 4044 .85 14408 12.95 


803 Ф2.50 pe: $1.95 


3L WIREWRAP 
SOCKETS (GOLD) 


MUFFIN? FAN 


Stenner Motor | CONNECTORS The dependable, low | 40:0 "4s 4047 125 14410 1285 
ea 24 2549 50100 cost, largestsellingfan | 4011 35 4048 .99 14412 12.95 
Ww USED IN - 8 pin WW i85 54 .49 for commercial cooling j 4012  .25 4049 .45 14415 8.95 
14 pin WW 75 73 67 Ww 14 1. а E 4501 39 
PRODUCTS | 0825 (85232) 16 pin WW B0 77 70 e 105cimfreeairdelivery | 4015 1.15 4052 1.10 4502 165 
M DB25S Female 18 pm WW 95 90 81 • 468"sq.x1.50"deep. | 4016 59 4053 110 4503 69 
S PRINTER Hood 20 pin WW 1.15 108 99 Weight - 17 от. 4017 1.19 4055 395 4505 895 
i 22 pin WW 145 135 1.23 4018 89 4056 295 4506 75 
$19.95 es. EM ашы i 24pinWW 135 126 114 SPECIAL PURCHASE | 4019 45 4059 925 4507 95 
"Î 43/85 S/T. MOT 28pinWW . 160 153 1.38 ¥ $9.50 4020 1.10 4060 1.39 4508 375 
40pinWW 220 209 1.89 we" $ ез, 4021 1.19 4066 75 4510 1.19 
12 VOLT ge nts 100 Connectar WAW 4022 1.15 4069 35 451 1.19 
B U 7 7 ЕВ/ H O R N 50/100 S-100 Connector S/T 4023 29 4070 49 4512 1.39 
4024 75 4071 .35 4515 275 
2" DIAMETER Full ASCII ULN2003 2/5199  2N6121 3/3100 BOBOACPU SO27GRT -sasi $075 Ge. AO 38 gee лр 
ALL METAL 74LS668 3/199 5162652 395  2102RAM 75 11024 6.95 lian, "ue 4075 38 . 4920 125 
Encoded Ke hoards 74LS377 2/1.99 745287 1.95 4060 НАМ 1.49 95H03 2.89 | 4029 129 dnte Nod 4556 495 
2 / | 99 y 7445241 2/199 275BEPROM 295 BX300CPU 1495 ММ5320 599] 4030 45 4077 35 4556 99 
. 8259 6.95 74173/8T10 5/199 745387 196 9131RAM 199] 403 428 4078 à 35 4588 225 
ПС: 28-character, 58-Key | 6561 RAM 295 280АСРО 495 270BEPROM 8/2895 ^ EMM4402 1.99 | 4032 515 4081 35 BOC95 150 
Tvpewritter | LM733CN 3/199 6522 695 74593 3/7.00 4 1103НАМ s/tsOl fosa 32s -aoas ле. аЗ 2E 
we D43C3 — УР MC1414 3/199 6502 CPU 595 2114 8/1450 8700А/0 2/1695] 4035 95 4085 195 | 
PNP power ues | "CP waders ef Data Bearach Асада viene of aspis Corbet і 
or 


HFE = 40-120 
VCEO = 30 


TOLL FREE Mell Order: P.D. Box 17329 Irving, CA 82713 TERMS: MO Cashiers Check. Bank Wire. Persanal 


Checks allow 2 weeks for processing Include Drivers 


License ande edt card #5 Visa, MC.AMEX, CBadd3% 
Е шш 13 l 0B Е. Edinger, Sanla йаа CA 92705 service charge Add 3% shipping & handling or S2, 
(i 14) 558-8313 whichever is greater. Add 10% far foreign orders or US 


Alphanumeric 
Eniry 


VP-606 Async serial output. Reg. $99.00 


ACP SALE ... $69.95 


ІС = ЗА 
6,000 pcs available 


696 ea. 


Parcet Post. Include Telephone number. NO CODs. 
542 W. Trimble, San Jote, CÀ ТЕ Prices subject to change without notice. Some items 


91 (-595-1 565 (408) 948-7010 nel m жуз EE. eroi substilute 


Circle 8 on Inquiry card. 


California Di 


Post Office Box 3097 B e Torrance, Califo 


California Digital 


STATIC ° °64 


wy Pe 


itinira li 
RELIABILITY OF STATIC 


EPSON MX80 


*450 


Epson MNBOFT friction/tr $595,00 


Epson MX100 132 column 
Granras BO option 

Apple 1/O & cable (8131) 
Serial interface (8141) 


Cablefor TRS-80 

IEEE 488 interface (8181) 
Replacement head 
Repiacement Ribbon 
Paper 3500 sheets 9 1/2" 


70.00 
129.00 
78,00 
Serial [nter, , 2K buf, (8151) 145.00 
35.00 direclly onto paper. 
63.00 


Sixteen Bit Memory 


February Price *850 . 
30% Price Reduction 


Utilizing the new Hitachi 6167/2167 rain chip, the Static 64 is the most 


current technology available ig S-100 memory products, 


24 bit extended addressing, 8 ог 16 bit data paths along with 16 bit re- 
quest and acknowledge make this unique board completely compatable 


with the IEEE 696 5-100 buss standard. 


The Static 64 has been engineered to allow each 16K segment of mem- 


ory to be bank selectable supporting multiuser systems, Cher select- 
abie features allow the board to fully integrate with all current bank 
Operates with 
all 16 bit computers including Seattle Computers, Tecmar and Lomas. 
Designed for DMA operations at clock frequencies in excess of 10 MFIz. 


selecting schemes Including Cromex and Alpha-Micro. 


Standby power consumption less than one Amp. 


extensive high temperature hurn-in and test procedures, 


PRICE OF DYNAMIC 


IBM Direct Price 51 395 = 
California Digital г 


discount © 1 29! E ` 


price 


NEC PC-8023A 


*535 


Dot-mitrix, bi-directional, logic- 
seeking, friction or tractor feed, 
impact printer. Complete graphícs, 
upper and lower case ASCII Greek, 
mathematics along with the ability 
to print dot graphic screen images 


Proportional spacing and 132 colurin 
compressed print make this low 
cost machine the best value in to» 

days printer market. 


RINTRONIX 
b P-300 *4500 
` P.600 *6150 


DIALOGUE 80 
REDUCED PRICE 


*795 


displayable two pages (four optional) dual program keys, half intensity protected 
fields and status line. Transmits data either block, line or character mode. 
Excellent value. VDT-DBO0 shipping 47 lbs. 


VIDEO TERMINALS 


ADDS Viewpoint VDT-RVP 595 


To add to the total integrity of the product, each board is subjected to 
CAL -6400 


New from tie Ampex Corporation. The Dialogue 80 features removable keyboard, 


МН» bandwidth. 


per line screen formats, 


ITAL 


GREENPHOSPHORMONITOR 


‘The new Zenith ZVM-121 monitor features 
a P-3l green phosphor tube along with 15 


Switch selectable for 40 and BO character 


Accepts composite video and is fully eam- 


patable with 80 column Apple cards. 
VDM-121 20 Ibs. 


ACCESSORIES FOR THE 


APPLE 
COMPUTER 


CALIFORNIA COMPUTER SYSTEMS 
Arithmetic Procesnor 7811 B/C $318 
Asynchronous serial interface 7710 129 
Centronics Interface card 7728 

12K PROM Module 7114 
Calender/Clock, Bat. back-up 742-1 
Parallel [Interface 7720A 

Programable Timer 77404 
Analog/Digital converter 7470,4 
MICKOBOFT PRODUCTS 

Apple to Z-80 CPU card 

D.C. HAYES PRODUCTS 
Micromodem for Apple 

COMPUTER STOP PRODUCTS 

Double Vision? 80 Column Video 


INTER.ACTIVE STRUCTURES 
16 Channel A/D card AIO/2 


S-100 BOARDS 


Assembled € Tested € Burned-in 


Intro X-10 system for BSR 
intro X-10 card only 

16 channel AD/DA 8 bit 
Apple Clock battery back=up 
Supertalker SD200 

ROM Plus with filter 

ROM Writer/Programmer 
APPLE BRAND PRODUCTS 
Apple Language card 

Floppy disk with controller 
Floppy disk without controller 
Apple parallel interface 


SSM MICROCOMPUTER 


| 8" floppy controller (Pascal) 


PRINTERS 


Epson M80 
Epson MAX80FT 
Epson MX100 
Anad2x 9500 
Anadex 9501 
Anacom 130 
IDS Paper Tgr. 
IDS Tiger 560 
Diablo 630 
Biablo 1650 
Diablo 1640 
Datasouth 180 
Printronix 300 
Prinironix 600 


PREMXB80 
PREXLNBOF 
PREALX100 
PR49500 
PRA9501 
PRA150 
PRGA60G 
PRG560G 
PRD630 
PRDI650 
PRD1640 
PRD180 
PRP300 
PRP600 


$475 
595 


1395 
1295 
1075 
1095 
1350 
2150 
2850 
2496 
1350 
4600 
6150 


NEC/Sellum 1 
NEC/Sm 16K 
TEC/Starwrit. 
Okidata 80 
Okidnta 82 
@kidata 83 
Teletype 43K 
Texas Ins. B10 
Tex.Ins 810C 
Centronics 730 
Centronics 737 
Centronics 738 
Centrnx 704-9 
Centrnx, 704-11 


PRN5510pa 
PRN3316ps 
PRV300 
PROS80 
PROB2 
PROB3 
PTT4320K 
PRTB10B 
PRTB10C 
PRCT30P 
PRC737P 
PRC739P 
PRC704-9 
РЕСТ04-11 


2695 
2795 
1395 
418 
818 
895 
1095 
1450 
1795 
529 
89.5 
795 


—€— 


EN o 


1Р 85 COMPUTER 


HEWLETT 
PACKARD 


BELOW OUR COST 


ADDS Regent 25 numeric cluster 
ADDS Regent 30 25th status line 
ADDS Regent 40 limited graphics 
ADDS Regent 60 Block mode 
Ampex Dialouge 80 two page,detatch 


Digital Equipment VT-100 
Digital Equipment VT -132 


IBM 3101-10 character mode green 


IBM 3101-20 biock mode 
Visual 200 

Televideo 910C (new) 
Televideo 912C 
Televideo 920C 


Televideo 950C detatchable keybd. 


Zenith 2-19 


VIDEO MONITORS 


EPROM ERASER 
Ultra Vilot Products 


VDT-R25 850 
VDT-R30 950 
VDT-R40 1195 
VDT-R60 1495 
VDT-D80 
VDT-V100 
VDT-V132 
VDT-3101 
VDT -31012 
VDT-V200 
VDT-T910 
VDT-T912 
VDT-T920 
VDT-T950 
VDT-z-i9 


1595 
1895 
1195 
1395 
995 
595 
665 
745 
985 


BMC KG-12C 20 MHz 

P31 green phosphor ‘169 
NEC gm.1201 189 
Zenith gm ZVM121 — 119 


BMC color composit — 339 
Zenith color13” — 395 
NEC RGB 1202DH — 895 


CPU HOAHDS 
Calif, Computer 28104 7-80 
IAMS. MHz BUC. F210 $250 
Godbout Z,-80 24 bit, MHZ 
BOC-GZÓ0 
Godbout w0E3/BO0E8 dual 16 bit 
processor BDC-CB88 
Measurement Буй ш 2-80 
4 serial 2 paralicl. eal time 
clock, 8 vector BDC-MZ¥0 
SH Systems SBC200 Z -DU 
with serial a paralle? 
1Û ports BDC-SBC2 
Teletek FDC-1 single board 
CPU & floppy disk contralier 
plus МО BDC-FDCti 


239 


MAINFRAMES 


Calif. Computer 22085 12 slot & 
power supply — £,°N34-C2200 

“FEI 12 slot table ENSI-T12 

TEL 22 slot table ENM+T22 

Godbout mainfrm. iENM-GMY 


MEMORY HOARDS 
C:dif. Computer 20653 BIK 
dyurmic memory BOM-C HW: 
Calif. Computer 2016 15k 
static menory BOM-C2036 
C dif, Computer WIE 32k 
static memory HDN -C9032 
Godbout Ham 17 GIK static 
memory 16 bit 123-G17 
Sb Svatems Exdamloram I 
К dynamic Bi. EXT 
ШАК dynamic BDAXIEMOSI 
Measurement Systems DA13600 
for ‘pha Alero ИПМ-М16100 


1025 


295 
375 


EPROM 30ARDS 
LDigit 1 Hesenarch 32K, 2715 

proma exira Б-Р ту 
5)) Systems j romiu 


progranwmner D1351-22109 120 


FLOPPY DISK CONTROLLER 
Cif. Computer 2422A with 
2.2 CVM HDi -C322 
Godhout 
REG 765 controller. DMA 
arbitration НОЕ-60} 
Measuremeni S 
single & dou 
recover BH AIF 
SU Systems Veeraaflagery I 
deubie density HIF =U 31 
Tarte р/р 1k -TF2 
akin peer Design Disk Jockey I 
single density — HD)--DJ1 
Morrow Design Disk Jockey IL 
double атаса  DbF-D.2 


INT EB AC B@ANDS 
Calif. Computer 2718 lO 
? serial/2 par I BDT-C5718 
Morrow Designs Switchboard 
2 scrial/i рагі WOT-MSB 
Alorrow Vesinns Multiboard 
3 sgrial/ 3P, +++ MIET-3434B 
Godbout Interfacer One 


2 serial/2 рагі BD5-GEI 
Гаал conia don 'T wa 


1 seriali 2 рагі liobS-CE? 


SPECIALITY BOARDS 
QT Computer rv time clock/ 
calendar EDS -UCK 
Artec Elec. Wire wrap proto- 
twpe board Filio A'R WE 
Arle Elec. General Purpose 
proto board HDb8-aAGP 
Godbuur Spectrum color 
boaru Њ5-05С 
D. С. Bayes 5-100 Aliero- 
mudcm BOS-HMI 
Mullen Procucts extender board 
А logic probe kt BEBS-MTHI 
Mulloy Products Opto-contro 
hoard kit BDS-MC 


Rotron Muffin Fan 


Я @ 
51477 s20 € 


100 


"Disk Que" features the 


stema 705 chip. 
e density. Error 


MOUNTAIN COMPUTER PRODUCTS 


$238 
165 
318 
225 
245 
165 
118 


Dua] serial parallel arteztz^« ALO 
SORRENTO VALLIZY ASSOCIATES 


127 


119 
np 


ips 
зай 


"m 
24 


115 VAC. 7 Watts WR2A1 
Factory fresh Muffin fans 
NOT pull-outa. EMF-4M 


. TOLL FREE ORDER LINE - 
(800) 421-5041 
TECHNICAL & CALIFORNIA 


213679-9001 


TWX 910 325-6212 


A 65 


UVP-11E 


All merchandise sold by California Digital ls premium grade. 
Shipping: First five. pounds $2.00; each additlonal add 3.40 

+ Forelgn orders 10% shipping. Excesg will be refunded. 
California residenis add 1% sales tax. COD's discouraged. 
Open accounts extended to atate supported educational in atitu- 
tions and companies with a “Strong Dun & Bradstreet. 
Warehouse: 15808 Inglewood Blvd. Visitors by appointment. 

e 


| matie charge 


m con mmm AF 


KETTES | MEMORY 


FREE PLASTE NE CASE INCLUDED WITH 
THE PURCHASE OF EVERY BOX OF DISKETTES 64K DYNAMIC 16K STATIC 
sg 95 $ 1 3 95 
a [| 


$2495 4164 100. 2167 70пз. 


д r 16K DYNAMIC | 2716 EPROM 
Ll m = کے‎ ae ee | $ 
: 2.10 $495 


bach &ekeblte ky certified Чоюп шепну и 40 
4116 100. 51.85 | 100.5450 1K.*4.00 


таси, Te inae riled ns ue each due 
belim pg асац агага sath oa pepifiotged inet role, 
And «b saper, a patie Пагу caso ай inclu 
ah сера Lea uf {жїк Кє н, ANEN HD MINE 

{кайт китгїдү cus ш! кг erp FATE С-и. fff 


Теп бөке: "22.75 без hundred boxes "2150 Û _ 
bs 


r— -— M 534” DISKETTES 
NT $e LIBRARY CASE 


ч $26 50 


is Your Choice 
SCOTCH 
4 MEMOREX 
Dt Seclor 10 Sector 16 Sector 


[score [7440 | 744-10 [14416 [2650 
enone saon Tans Tonos asso 
VERBATIM] 525.01 | 52510 | WA | 2650] 
wm [wei [10771 | m [зз 


Single Side Double Density 


IDYSAN — [104/10 | 107/1D | 
Double Side Double Density 
745-16 | 42.50 | 
DYSAN — |104/2D |107/2D | НА | 49.50 | 
узам эв [204/20 | NA | WA | 59.50 


EIGHT INCH DISKETTES 


STATIC 


ea. 


211.02 IK 1. 19 
2114 300ns. 2. 95 
4044-4 450ns. 4. 50 
4044-2 250ns. 4, 95 
8118 16k 24pin 7.95 
2187/6187 20 pin11.95 


EPROM 


3. 95 3.50 
5V. 4,95 4.00 
tri-volt B. 50 7.95 
Intel/ ас. 7. 95 7.50 
Texas Inst 12.95 11. 50 
64K Epromi2g. 95 


450ne. 


45.00 


. =) 
direct connect Your Choice 


MODEM 5169 


BDirwet connect moders clisinate loss af iafertnutlosduatothe carvancompreasion 
assaciated with acoustic moderns. Choose cither of thege two great units. 


[he Universal Data Systems 101.1! is switch selectable between answer wid orig- 
iate Me. Fully Bell 103 compatable, Directly connects to the new modular 

s Jack. 100% powered fromthetelephoneline. No need ta locate modem іп 
ла ; X1. C,power recepticle, MOD-10:41.P— 2 pounds, 


Novation "Сат connects to most of the new "Bell" modular huidsets. 
multiple line office telephones, licquires external Д.С, power, 


pred + 


Шс. (or 


MEMOREX | 3060 [29.50 |MEMOREX|3090 | 35.00 
DYSAN ن‎ ee | 


Thirty Tey Sector Pp 


CIT анала [ws [sm 
kceri dna Пашке Ыз $A 647 MEMOREX|3114 | [3114  |39.50 | 
[3740/20 | 5.00. 


Pert trm Urs FP à 
Сме Fg fuia I", Steen B DYSAN 


Бенга Pig ?ащ 9^5; 83mm, $8" 
PLEASE PHONE FOR VOLUME PRICING. 


liner run yore bam just ike eiackuworh. Turns ax lampe ami 
from ely сорма шїї укыт еп- 
Modula Gb Ww, £13.05 


Мше 300 Was 13.95 
full cant rol vele netsh 14.54 


WINCHESTER SUBSYSTEM 


51250 


Байн меси ap Пластуни bend 
dif. desi саега ped peeror leper. 
Roger backup dave 1099.00. мА 


SWITCHES 


MP SWITCHES 
1+ 


TOGGLE. 


anjun L 19 

3 on/off/an 1. 39 
MIN. Wt 1. 39 
mrt. on 1. 39 

207, dpift rint 1.85 


co ж, 
۰ 4 д 0 
| 
5 


Ы 
САЦ 


= 


GOLD EDGE CONNECIORS D” Type ench 

DESP male 31.60 
DEIS female 2.28 
DE hood 1.50 
А1517 male 2,44 
DALIS Tumale 3.25 
DA hood 2/7 1.00 
LBI5P male. 2.50 
DB255 funiale 1454 
DB hood B/P 1.35 
DC37P mide — 4.20 
DC378 female 5,00 
DC hood 2/1 :*.25 
DD50P male 5.08 
012505 [cale 0.10 
12070 howl 2/1? 2.60 


ec 


S-100 .125" venters 
Imgal bolder .250" row 
Imaai wire wrap (ТЇ) 
Sullins Hi-Ilel. .250" 
Sultinaili-Hel. W/W 
Sullins / Altair . 110" 


1156" Comers (standard) 
Kir Eyelet 
Digital Group 5/T 
Digital Group W/W 
Motorola GE00S/T 
Mota. 6800 WAY 


езеп 
$2.95 
3.95 
4.50 
5.35 
495 


Camralber 12.9 WE 


mtr 

MreiVis ew 

* ө са ә EN 

WED t Mu; 
бос Ос о 


pas pyp oe 
siz2k222 


INTEGRATED CIRCUIT SOCKETS 
Low Profile Wire Wrap CENTRONICS 


57-40310 7d 


p 
z 


CHE 
Lët 
4.16 
4.3 


"werd 
WAG TAS-10 545 Lêb 
ANOD” disk эз واا‎ 


AmHUN CABLE 
ITAM “ЧА 4.8% 


All merchandise sold by California Digital is premium grade, 


Shipping: First five pounds $2.00; each additional add 9.40 
Foreign orders 10% shipping. Excess will be refunded, 
California residents add 6% agles tux. COD's discouraged. 
Open accounta extended to stalu muppiried шыгы] matiiu- 
ilons and companies with a Stroüg Dun & Hradstroet, 
Warehouse: 15608 Inglewood Mil. Visitors by appotnstmunt. 


MOP-DCATF i Lb. 


NEW 


OLIVETTI 801 
Eight Inch Disk Drive 


$295 


ONE ТМО ТЕМ 


single |*319 | 309 | 295 


double | 425 


Single | 395 
double 


* OLIVETTI 801 
* OLIVETTI 802/851 


SHUGART 801 /R 

SHUGART 851 /R 929 | 495 

QUME DATA TRACK 8 495 

x the 8" Olivetti drives are aprox. 1/2" wider than the Shugarts. 
Five inch Disk Drives 

OLIVETTI 501/400 

OLIVETTI 502/451 


Upon request, all drivas are supplied with power 
connectors and one manual per order. 
230 voli 50Hz. 8" add $50.00 par drive. 


Eight inch Subsystem 


Two Olivetti 801 disk drives with power supply, 4” exhaust fan | 
complete in dual enclosure with all necessary power cables. 
Documentation included. 50 Lbs. CAL-2801 


Signal cable add £35.00 WCA-6500 


Same as above but with: 


Shugart801R М502801 *1195 Овче 802 CAL?BUT '1250 
Shugart 851A М502851 1450 Qurm DT — MSDSOT 1458 


SPECIAL ZR 
EE 


Volumn Pricing 
Upon Request 


Seagate Compatable 
7.5 MEGABYTE 


Winchester Hard Disk Drive 


We have priced this so low that the manufacturer has asked not to use 
their brand name in our advertising. 
Industry standard Seagate plug compatable. Drive fits inta the same space 
as a 5%” floppy disk drive. CAL-561/2 

The "née inne һа In ге йети» " pital 


S-100 MOTHER BOARD. 


м Yen п ач "p" р" an rh "Tm п сег 


Lee Aira Gere ine iene bf re | 
IMSAI private wise РР И an fare 
1 В йш mrri (rece s 4185 bruit aes em 
| ll 


TOLL FREE ae 
(800421-5041 
TECHNICAL & CALIFORNIA 
213679-9001 


TWX 910325-6212 


{ 


‚ 4116 16k DYNAMIC RAMS zons 8/5118: 


ALL MERCHANDISE 100% GUARANTEED! 


LINEAR 


EXAR 


CALL US FOR VOLUME QUOTES 


VOLTAGE 


| LM323K 


LM301 34 
LM301H -79 
LM307 45 
LM308 98 
LM308H 1.15 
LM309H 1.95 
LM309K 1.49 
LM310 1.75 
LM311 .64 
LM311H .89 
LM312H 1.75 
LMJ17K 3.95 
LM317T 1.95 
LM318 1.49 
LM318H 1.59 
LM319H 1.25 
LM319 1.25 
LM320 (see 7900) 
LM322 1.55 
4.95 

59 

69 
3.95 
1.30 
1.40 
1.75 
LM337K 3.95 
LM337T 2.95 
LM338K 6.95 
LMI ‚99 
LM340 {zoa 7800) 
[ТАГ 1.20 


LM350K 
LM350T 
LM358 
LM359 
LM376 
LM377 
LM378 
LM379 
LM380 
LM380N-8 
LM381 
LM382 
LM383 
LM384 
LM386 
LM387 
LM389 
LM390 
LM392 
LM394H 
LM399H 
NE531 
NE536 
NE555 
МЕ556 
МЕ 558 
МЕ561 
МЕ562 
МЕ564 
LM565 
LM566 
LM587 


5.60 
4.60 
.98 
1.79 
3.75 
2.29 
2.50 
4.50 
1.29 
1.10 
1.60 
1.60 
1.95 
1.95 
1.50 
1.40 
1.35 
1.95 
.69 
3.60 
5.00 
3.75 
6.00 
39 
.69 
1.50 
19.95 
6.00 
3.95 
.99 
1.49 
1.28 


NES70 
NE571 
NE592 
LM703 
LM709 
LM710 
LM711 
LM723 
LM723H 
LM733 
LM741N-8 
LM741N-14 
LM741H 
LM747 
LM748 
LM1014 
LM1303 
LM1304 
LM1305 
LM1307 
LM1310 
MC1330 
MC1349 
MC1350 
MC1358 
LM1414 
LM1458 
LM1488 
LM1489 
LM1496 
LM1558H 


-35 
-35 
.40 
.79 
-59 
2.75 
1.95 
1.19 
1.49 
.85 
2.90 
1.89 
1.89 
1.29 
1.79 
1.59 
.69 
.99 
.99 
85 
3.10 


LM1800 
LM1812 
LM1815 
LM1818 
LM1820 
LM1830 
LM1871 
LM1872 
LM1877 
LM1889 
LM1896 
LM2877 
LM2878 
LM2900 
LM2901 
LM3900 
LM3905 
LM3909 
LM3911 
LM3914 
LM3915 
LM3916 
MC4024 
MC4044 
RC4136 
RC4151 
LM4250 
LM4500 
LM13080 
LM13600 
LM13700 


H = TO-5 CAN 


AUGUST 


‚85 


.59 
1.25 

-98 
2.25 
3.95 
3.95 
3.95 
3.95 
4.50 
1.25 
3.95 
1.75 
3.25 
1.29 
1.49 
1.49 


T 


TL494 
TL496 
TL497 
75107 
75188 
75189 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 
75494 


= TO-220 


XR 2206 
XR 2207 
XR 2208 
XR 2211 
XR 2240 


3.75 
3.65 
3.90 


5.25 | 
3.25 | 


RCA 


CA 3010 
CA 3013 
CA 3023 
CA 3035 
CA 3039 
CA 3046 
CA 3053 
CA 3059 
CA 3060 
CA 3065 
CA 3080 
CA 3081 
CA 3082 
CA 3083 
CA 3086 
CA 3089 
CA 3096 
CA 3130 
CA 3140 
CA 3146 
CA 3160 
CA 3401 
CA 3600 


к TO-3 


ORDER TOLL FREE 


.99 
2.00 
2.75 
2.49 
1.28 
1.25 
1.45 
2.90 
2.80 
1.75 
1.10 


1.65 | 


1.65 


1.55 | 


80 
2.99 
3.49 
1.30 
1.15 
1.85 
1.19 

59 
3.45 


| 800-538-5000 


FAUST 
7800T 
7812T 
| 7815T 
7T824T 


7805K 
7812K 
7815K 
7824K 


781.05 
78112 
78115 


78HOSK 
70H12K 


REGULA 


7905T 
7908T 
7912T 
7915T 
7924T 


7905K 
7912K 
7915K 
7924K 


79L05 
79L12 
79L15 


LM323K 
UA78S40 


TORS 


K = TO} 


TRANSISTORS 
DIODES 


PN2222 
PN2907 
2N2222 
2N2307 
2N3055 

3055T 

23904 
293906 
(N4148 (14914) 
154004 


TO-92 
TO-92 
TO-18 
TO-18 
TO-3 
TO-220 
TO-92 
TO-92 


10/1.00 
10/1.25 
.25 
.25 
79 
.69 
10/1.00 
10/1.00 
23/1.00 
10/1.00 


100/8.99 
100/10, 
§0/10.59 
50710.99 
10/6.59 
1075.99 
100/8.99 
100/5.39 


1000/35.00 


THE MICROPROFESSOR 
FROM MULTITECH $149 


CPU SALE 


8 BIT 
2-80 cruzmuz $35 
6502 1 unz $595 (10/ 5.75 EA) 
6809 wr. crock $1295 (10711.25 Ea) 


6 BIT 


(10/ 3.75 EA) 


1 
8086 
68000... 


$2995 
$9995 


m SALE ABSOLUTELY ENDS 


| 


“М-Р, 9-5; Sat. 11-3 


4 


. RETAIL STORE 


AUGUST 31, 1982 


YOU MUST STATE 
“AUGUST CPU SALE” 
WHEN ORDERING 


HOURS: 


VISIT OUR 


496 = BYTE August 1982 


JDR MICRODEVICES, INC 
1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 


800-662-6279 


(CALIFORNIA RESIDENTS) 


| IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE. LET. US KNOW AND 
WELL MEET OR BEAT THEIR PRICE! 


(SEE TERMS BELOW; 


* Computer managed inventory— 


virtually no back orders! 
* Very competitive prices! 
* Friendly staff! 


* Fast service — most orders 


shipped within 24 hours! 


CABINET FOR 54" 
DISK DRIVE 


* COLOR MATCHES APPLE 
* FITS SHUGART 


SPECIAL — $299% 


Complete microprocessertraining course 
— Teaches both hardware and machine 
language programming techniques — 
Includes 280 computer! 


+ Z80 based microcomputer with 36 
key pad, 6 digit display, up to 4K on 
board RAM or 8K Eprom. 

* 140 page manual describes theory 
of operation and includes many 
experiments 


* Optional Eprom programmer and 
speech synthesizer boards availble. 


MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP — $14.95 


Over 800 pages of manufacturers data 
sheets on most commonly used IC's. 


Includes: 

x TTL — 74/74LS and 74F 

* CMOS 

x Voltage Regulators 

* Memory — RAM, ROM, EPROM 

+ CPU's — 6800, 6500, 280, 8080, 8085, 
8086/8 

* MPU support & interface — 6800, 
6500, 280, 8200, etc. 


PLEASE L/SE YOUR CUSTOMER NUMBER WHEN ORDERING 


* TEAMS: For shipping include $2 lor UPS Ground or 53 for UPS Blue 
Label Air. Items over 5 pounds require adduional shipping charges. 
Foreign orders, include sullicrent amount tor shipping. Thereis a 510 
minimum order. Bay Area and Los Angeles Counties add 6';^; Sales 
Тая. Oiher California residents add 6% Sales Tax. We reserve Ihe 
right lo substiiute manulacturer. Not responsible lor typographical 
errors. Prices are subjecl to change without notice. We wali match or 
beal апу compelilor's price provided И 15 not below cur cosl. 


Circle 220 on Inquiry card. 


ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 


APPLE* II COMPUTER USERS 68 EPSON 
DISK DRIVE *375° PRINTERS 


x Includes metal cabinet 
* Color matches Apple MX-80 


ж 35 Tracks/single side _ 
ж Includes cable MX-80FT 


* Use with Apple II Controller MX-100 
| 16K RAM CARD *69?5 CALL FOR PRICE 


* Upgrade your 48K Apple II to full 64K of RAM. WE HAVE APPLE AND TRS-80 
х Fully software and hardware compatible with the Apple Ep ngs HEY 
language card and microsoft Z80 card. 
* Eliminates the need for the Applesoft or Integer Basic 
Î ROM card when used in conjunction with DOS 3.3. | MONITORS 
* Allows you to run Apple Fortran or Pascal with no 
difficulty. NEC Je-1201m 516999 


ж Available as bare board, kit, or assembled and tested 


board. IZENITH zvw-:2: 5119?5 
BARE PC CARD — $28.00 KIT — $59.95 


* Easy „a COOLING FAN 69° DISKETTES 


х No modification of Apple required. | | 5 

* Color matches Apple. ATHANA ss so sort 

x Switch on front controls fan, =| ! MEMORE X ss sp sort 
computer and monitor. — ` | 

x Ultra-quiet, reliable fan. 


* Completely eliminates problems a: · Ҹ fs 
caused by overheating. му 8" 


‘Apple is a trademark of APPLE COMPUTER, INC. VERBATIM ss so sort 


* 
IBM* PERSONAL COMPUTER USERS 
MEMORY DUAL SERIAL CARD 
EXPANSION CARD WITH GAME ADAPTER 
* 64K - 192K. * 2 Asynchronous RS232 Serial Ports. 
ж Full single-bit error correction circuitry (ECC) assures ж Game adapter port. 
reliable memory. * Fully IBM compatible. 

* Fully IBM hardware and software compatible. x Replaces 2 IBM Asynchronous Communication 
ж Highest quality PC card. Adapter cards. 


|x Price includes: PC card, card guide, ECC ROM, and ж Price includes: PC card, Prom, Mounting Bracket 
manual and Manual. 


BARE PC CARD $120.00 BARE PC CARD $60.00 


TM100-1 DISK DRIVE 52299 


"IBM is a trademark of INTERNATIONAL BUSINESS MACHINES 


we SES з JDR MICRODEVICES, INC. (oie einen tee arr ле: 

VISIT OUR 1224 S. Bascom Avenue Forms orders, insieme aallictenis more lor shipping: There i e310 
RETAIL STORE San Jose, CA 95128 Tak. Other Сана residents aad U^ Sales Yan. Ме сааат ine 
ك ات‎ 800-538-5000 • 800-662-6279 (CA) stork. Price are майыл te chamige wou nolien. e tol mmeh ai 
+. | (408) 995-5430 © Telex 171-1 10 beat any compelitor's price provided it s nol below our cost. 


Circle 220 on inquiry card. BYTE August 1982 497 


EL 1 6 16K — 250NS 8/1 1 Ier 21 14 LOW POWER 200NS /51 oz 


ALL MERCHANDISE 100% GUARANTEED CALL US FOR VOLUME QUOTES 
STATIC RAMS | г 8000 6800 


Each 8035 | 68000 99.95 


| 2101 256 x 4 (450ns) 1.95 зо f 6802 1:95 
$101 256 x4 (cmos) (450ns) 4.95 3, INS-8073 к | 6808 13.90 
2102-1 1024 х 1 (450ns) B9 . BOBO 6809E 19.95 
2102L-2 1024 x 1 (LP) (250ns) 1.69 1. . 8085 í 6809 12.95 
2102L-4 1024 x 1 (LP) (450ns) 129 1. . B085A-2 6810 2.95 
2111 256 x 4 (450ns) 2.99 2. 8086 6820 4.95 
2112 256х4 (450ns) 2.99 2, 2860-51071 8088 1 6821 4.95 
2114 1024 x 4 (450ns) 8/16.95 ZB0-510/2 8089 6828 14.95 
2114L-2 1024 x 4 — (LP)(200ns) 8/15.95 280-510/9 8155 . 6840 12.95 
21141-3 1024 х4 (LP)(300ns) 8/18.95 2. i 8156 : 6843 34.95 
2114L-4 1024 x4 (LP) (450ns) 8/17.95 4.0 Mhz 6185 ' Ep 25.98 
2147 4096 х 1 (55ns) 9.95 Z80A-CPU : 8185-2 6845 16.95 


TMS 4044-4 
TMS4044-3 


4096 x 1 
4096 x 1 
4096 x 1 


(450ns) 
(300ns) 
(200ns) 


3.49 
3.99 
4.49 


280А-СТС 
Z80A-DART 
Z80A-DMA 


8741 
8748 
8755 


6847 
6850 
6852 


12.25 
3.45 


5.75 


TMS4044-2 

MK4118 1024 x 8 (250ns) 9.95 | Z80A-PIO pace be ts 
TMM2016-200 2048 x 8 (200ns) call MEM ZBOA-SIO/O ' DISC CONTROLLERS 6875 6.95 
TMM2016-150 2048 x B (150ns) call ZB0A-SIO/1 A 420.95 6880 2.95 
HM6116-4 2048xB (cmos) (200ns) call Z80A-SIO/2 р 29,05 6883 24.95 
HM6116-3 2048xB (cmos) (150ns) call Z80A-SIO/9 | 38.95 68047 24.95 
HM6116-2 2048x 8 (cmos) (120ns) call à 54.95 68488 19.95 
HM6116LP-4 2048 х8 (LP)(cmos)(200ns) call 6.0 Mhz 54.85 6800 = 1MHZ 
HM6116LP-3 2048 х8 (LP)(cmos)(150ns) call ZBOB-CPU ; 34.95 68800 10.95 
HM6116LP-2 2048 хв (LP)cmos)(120ns) call ZBOB-CTC 39.95 68B02 22.25 
Z-6132 4096 x 8 


LP = Low Power 


(Qstat)(300ns) 34.95 . 39.85 68B09E 29.95 
Qstat - Quasi-Static j 


DYNAMIC RAMS 


TMS4027 
MK4108 
MM5288 
4116-120 
4116-150 
4116-200 
4116-250 
4116-300 
2118 
MK4E16 
4164-200 
4164-150 


4096 x 1 
8192 x 1 
B192 x 1 
16384 x 1 
16384 x 1 
18384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
2048 x 8 
65536 x 1 
65536 x 1 


(250ns) 
(200ns) 
(250ns) 
(120ns) 
(150ns) 
(200ns) 
(250ns) 
(300ns) 
(5v) (150ns) 
(5v) (300ns) 
(5v) (200ns) 
(5v) (150ns) 


Each 
2.50 
1.95 
1.85 

B/29.95 
B/18.95 
B/13.95 
8/11.95 
8/13.80 
4.95 
24.95 
call 
call 


ORDER TOLL FREE 


800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


18.95 
18.95 


68809 
68B10 
68B21 
68B45 
68B50 


29.95 

7.95 
12.95 
15.85 
12.95 


68B00 = 2 MHZ 


IF YOU CAN FIND A PRICE LOWER. 
ELSEWHERE, LET US KNOW AND 


EPROMS WELL MEET OR BEAT THEIR PRICE! 
Each SEE TERMS BELOW, 


1702 256 x 8 (105) 4.95 


2513-001 UP 
2513-002 LOW 9. 95 
3205 3.50 
BIT-RATE 
GENERATORS 


2708 
2758 
TM32516 
2716 


1024 x 8 
1024 x8 
2048 x B 
204B x 8 


(450ns) 
(5v) (450ns) 
(5v) (450ns) 
(5v) (450ns) 


3.75 
9.95 
6.95 


Computer managed inventory — 
virtually no back orders! 


14411 
BR1941 
4702 
COM5016 


11.95 
11.95 
12.95 
16.95 


CRYSTALS 


32.768 khz 


1.95 


495 3. Very competitive prices! 
2718-1 2048 x8 (5v) (350ns) 9.00 ; ' MM5307 4.95 
TMS2716 2048 х8 (450ns) 9.95 Friendly staff! UARTS i 193 


4096 х8 (5%) (450ns) 995 7. { -— AY3-1014 a 
4096 x8 (5ә) (450ns) 00s f. Fast service most orders 2.097152 3.95 


4096 x8 — (5v) (200ns) call shipped within 24 hours! piss s 
8192 x 8 — (5v) (450ns) cali : | i . 3.579535 3.95 
TMS2564 6192 x 8 (5v) (450ns) call * 3.95 


MCE9764 8192x8 (5v) (450ns) (24pin) call AUGUST SPECI ALS ! 3.95 


5v = Single 5 Voit Supply r 3.95 
SA-400L (NEW) ......... 199.95 INS8250 Ў 3.95 


EPROM ERASERS 1771 .... 2095 — MMS8167 .... 8.95 KEYBOARD CHIPS І 3.95 


1791 .... 29.95 MSM5832 .... 6.95 AYS-2376 11.95 ; 3.95 


3.95 
Сарасї! (тети! 1793 .... 38.95 32768CRYSTAL 1.95 AYS-3600 11.85 . 
Timer Chip — (uW/Cm^) 74С922 5.25 3.95 


PE-14 6 5.200 83.00 68000-8MHZ ...........99.95 740923 5.50 - 3.95 


PE-14T X 5 5200 119.00 SMALL.BYPASS CAPS TV BUILDERS CLOCK CIRCUITS ; 3.95 


Ў .O1uf DISC . . . 100/ 6.00 MC1330. . 149 MMS314 4.85 3.95 
ай ста + = pes ues ut DISC ...100/ 8.00  MC1350.. 1.19 inedia 186 3.95 


MM5375 4.95 ; | 
PR-125T X 16 15,000 349.00 Ли! MONO . . . 100/15.00  MC1358. . 1.39 MMSE1ET мч pa 
PA-320 X 32 15,000 595.00 


LM1800 .. 1.99 MM58174 11.95 3.95 
Prices Good lor tire Month of August Only! M5M5832 6.95 ? 3.95 


JDR MICRODEVICES, ІМС. ams: rorsnpring incisa s2 lor UPS Ground ar 33 ror UPS Bl 

- pping include or round or or ue 

1224 S. Bascom Avenue УА RA Ae 

San Jose, CA 95128 Ix p I DTI 

800-538-5000 * 800-862-6279 (CA) im een metanet is Aana na eee MAEN o 
(408) 995-5430 * Telex - 


HOURS: 
M-F, 9-5; Sat. 11-3 


VISIT OUR 
RETAIL STORE 


{ MasterCard | 
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beat any Competitor's росе provided it is nol below our cost. 
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271 6 16K rino 8/5335 EACH 2732 T EPROMS 8/5/93. 


ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 
741500 Wi с SOCKETS 


74LS85 74L 5168 74LS295 
74LS86 | 74LS169 1. 74LS298 
74LS90 74LS170 4. 74LS324 
74LS91 7415173. 741. 5352 
741 592 : 74LS174 . 74LS353 
74LS93 7415175. 741. 5363 
74LS95 74LS181 74LS364 
74LS96 74LS189 9. 7415365 | 
74LS107 . 74LS190 1. 74LS366 1 ist va T 

74LS109 7TALS191 1 74LS367 . ' ; 

744 8112 , 74LS192 | 741 5368 : ST = SOLDERTAIL 

1415113. 74LS193 . 74LS373 1. BpinWW  . 49 

7TALSTIA — 7ALS194 4. 74LS374 1, 14 pin WW  . 52 

7415122. 7415195 _. 7TALS377 1. 16 pin WW  . SB 

7ALS123  . 7TALS196 — 74LS378 1. 18 pin WW  . 50 

7415124 2. 7415197 . 74LS379 1, 20 ріп WW 1. 98 

7415125. 745221 7405385 1. 22 ріп WW 1.39 1.26 

7TALS120 . 74LS240 1. 7405386 — 24 ріп WW 1.49 1.35 

7415132 74L$241 1. 74.5390 28 ріп WW 1.69 145 

7405136 — 74LS242 1. 74,8393 1,90 | 40pin WW 1.99 1.80 

7415137. 74LS243 1. 74LS395 WW - WIREWRAP 

7ALS1388 . 7415244 1. 74LS399 | 

7415139, 74L$245 4. 7415424 16 pin ZIF 6.75 сий 

7415145 1. 7ALS247 . 74.5447 — 24 pin ZIF — 9.95 call 

74151447 2. 74LS248 1. 74LS490 1, ZIF = TEXTOOL 

7415148 1. 7TALS249 . 7415624 3. {Zero Insertion Force} 

7415151 | 74LS251 74LS668 

7ALS153 . 7415253. 74LS669 1, 

74LS154 2. 7415257. 7415670 2. CONNECTORS 

7TALS155 1. 7TALS258 — 74LS674 8. RS232 MALE 3.25 

74LS156 .95 745259 2. 74LS682 RS232FEMALE 3.75 

74LS157 . 74LS260 . 74LS683 1 RS232 FEMALE 

74LS158 . 74LS266 . 74LS684 2. RIGHT ANGLE 5.25 

74LS160 . 74LS273 1. 74LS685 R3232 HOOD 4.25 

74LS161 | 7415275 3. 74LS688 2, 3.95 

74151662 . 74.5279 . 74.5689 2, 4.95 

74LS163 . 74LS280 1. 74LS783 24. | 

74LS164 . 7415283 1. 811595 : 74C154 
7TALS165 Žž . 7415280 1. 811 596 i : ; í 74C157 


. ; 810.597 i | . 
74LS166 74,8293 ele pet | SWITCH ES 4 . аай 
4 POSITION 


5 POSITION sod a 
6 POSITION р 
7 POSITION 


74C165 
8 POSITION 74C173 


74585 745169 : 745274 95 | + : 4 74C174 
74S86 : 745174 745275 


: 95 | : y . 74C175 
748112 , 745175 ; 745280 à 9000 SERIES ? ] . 74C192 


745113 { 745181 х 745287 { : f 74C193 
745114 745182 745288 9318 1.00 ; { ў 74С195 
745124 745188 745289 | B334 2.50 f ‚ i 74C200 
745132 ; 745189 1 745301 95 | 9368 3.95 А 74C221 
745133 | 745194 | 745373 | 9401 9.95 1 К 74C373 
745134 І 745195 [ 745374 75 І . i 74C374 
748135 Ё 745196 : 74S381 1.50 : r 74C901 
745138 Г 748197 : 745387 i 1.95 : | E 74C902 
745139 І 748201 745412 98 | . 74C903 
745140 f 745225 1 745471 . . É 74C905 
745151 А 745240 і 745472 ' DATA . : : 74C906 
745153 à 745241 : 745474 f : f 74C907 
745157 : 745244 : 745482 | ACQU pre 55 " { j 74C908 
748158 В 745251 : 745570 АОСОВО4А 4.95 | | f 74C909 
745161 ; 745253 { 745571 ADCOa09 5.25 | i i 74C910 
748162 745257 : ADCOB17 10.95 j ; 74C911 
745163 | 745258 j DACOS00 4,95 74С912 
755168 , 745260 DACDB808 4.55 | \ 74С914 
т DAC1020 B25 ў | 74C915 

DAC1022 8.25 Е К à 74C918 

MC1408L8 4.95 К . : 74C920 


LED LAM PS | | 25 21 
S I n oF na do agir 359 [f FUNCTION GENERATORS 25 5 
3 CC ICL7107 Nod MC4024 Dual VCO 3.95 : dpi 
3/5" CC i - ICL8038 3.95 LMSES — Funclión Gen. 1.49 . 
5" CC ICM7107A 459 Ш xR2206 Funcion Gen. 175 740928 


FND-507 (510) — .5" СА l (M7208 15.95 ME 5038 WavelormGen. 335 riis 


uk D RET le JDR MICRODEVICES, ING PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


* TEAMS: For shipping include 52 lor UPS Ground or $3 for UPS Blue 
Label Air. lems over 5 pounds requice additional shipping charges. 
VISIT OUR [ 2 24 5. Basco m Aven ue Foreign orders, include sulficienl amount tor shipping. Thereisa$10 


RETAIL STORE Sa П J ose, CA 95 1 28 minimum order. Bay Area and Los Angeles Counties add 6î Sales 


Tax. Other California residents add 6% Sales Тэх. We reserve Ihe 


e 800-662-6279 (CA) right io substitute manulacturer, Nol responsible for typographical‏ 800-538-5000 سے 


| | etrors. Prices are subdjeci ta change wiihoul nolice. We will match or 
E MosierCard 


(408) 995-5430 e Telex 171-1 1 Û beal any competilor's price provided il is not below our cosl. | 


8 pin ST А pe 
14 pin ST ; .12 
16 pin ST А „1З 
18 ріп ST ; 

20 pin ST : -2T 
22 pin ST р 7 
24 pin ST : .27 


xh 


BRhubhhbhbhhhh 
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EPSON 


Feature disposable print heads, Graphtrax. 
All models print text in two directions. 
MX80F/T and MX-100 have both friction ana 
tractor feed. Unparalled dot placement 
accuracy. All print 80 CPS. 


MX-80 (80 col) ................... CALL 
MX-80 F/T (80 col.) ............... CALL 
MX-100 (136 col) ................. CALL 
Interface Cards .................... CALL 
СаЫЬез.......................-.... CALL 
Pro-Writer 


Offers 8 character sizes, 5 different alphabets 
proportional spacing, bidirectional, vert anc 
horiz. tabs, high resolution graphics, nxt 
matrix, 100 CPS 136, col. max. Friction anc 
tractor feed. 

8510 бепар $645. 


HUGE SAVINGS! 


NOVELL 


Heauy duty, 9x9 dot matrix printer. 150 CPS, 
bidirectional tractor feed. 6 or 8 lines per 
inch. Serial or parallel interface. 80, 136, 224 
col. To 15" wide. 12 differentprinting modes. 
11 VFU channels for forms flexibility. Front or 
bottom feed. Hurry! Priced to sell quickly. 

IMAGE B00 7... eoram a $995. 


NEC 


8023-A Matrix 


High resolution dot graphics. Proportional 
spacing. Correspondent quality printing. 
Bidirectional tractor and friction feed. 80, 
136 col. Greek and math symbols, 100 CPS 
matrix printer. ^ 


— 8023A Parallel List $780 .......... $499. 


\PALOM AR 


| | doin the thousands 


Just Arrived! 


COMRITER 
CR-1 Daisy Wheel 


Typewriter quality printing for your word 
processing computer system. Wide 16.5" 


paper width, serial or parallel interface Full 


control panel MTBF 2,500 hours. Designed 
with few mechanical parts so high reliability, 
17 CPS, 10, 12 апа 15 CPI. Bidirectional 132, 
158, 198 col. Incredibly low priced. 

CR-1-C List $1195................. CALL 


OLYMPIA 


Daisy Wheel 


Letter quality typewriter interfaces to Apple 
Atari, NEC, TRS80 and RS232 Serial ports 
179 CPS,-40. IZER 

ES 100KRO Computer printer 


List $1690 .............. SAVE $400. 
ES 100 Typewriter Only 

869199: SAVE $200. 
Interface Card Only ............... $250. 


(specify serial or parallel) 
I/O Cable (specify serial or parallel) ....25. 
Apple Serial Card ................. . 139 


SMITH-CORONA 


TP-1 Daisy Wheel 


Letter quality price breakthrough! Serial or 
parallel data interface, 12 CPS, 10 or 12 CPI. 
Smith-Corona TP-1 List $895 ....... CALL 


NEC 


Spinwriters 
Letter quality printers: 7700 serial print 5* 
CPS, 3500 series print 33 CPS. Both serie: 
offer up to 128 char, take paper up to 16 in 
wide. 7700 series: 136 col. at 10 CPI, 163 col 
at 12 CPI. Same for 3500 series plus 204 col. 
at 15 CPI. 


7710/7730 RO w/tractor......... $2475. 
7720 KSR w/tractor .............. 2850. 
3510/3530 RO .................. 1695. 
Bidirectional tractor .............. 200. 
Push tractor. ............. scita OOA 350. 


MPI 
88G/99G/150G 


High resolution dot-addressable graphics for 
Apple. Enhanced “correspondence quality” 
printing. Tractor and friction feed. Serial and 
parallel input. Bidirectional printing. 88G, 
99G have 10, 12, 16.5 CPI. 150G has 10, 12 17 
CPI. 88G: 100 CPS, 80, 96, 132 col. 99G: 100 
CPS, 80, 96, 136 col. 150G: 150 CPS, 136, 
163, 226 col. 16" wide. 


88G List $749 
99G List $849 .................... 569. 


150G List $1095 .................. 995. 
Apple parallel l/O Card/Cable/Disk 

with Graphics Prom (Ap-Pak)...... 145. 
IEEE WO Сагд.................... are bs 
Single Sheet Feeder.................. 25. 
OT COVER (icv а ааа аре 30. 
Microline 82A —850/132 col., 120 CPS, 9x9 


dot matrix, friction, pin feed or tractor feed 
(optional) rear and bottom feed. Includes bi- 
directional/logic seeking and serial parallel or 
IEEE interfaces. Double width and condensed 


characters, true lowercase descenders and 
graphics. 
BZA «o vv d ure cU A fee bos NR $519 


Microline 83A— 732/232 col, 120 CPS, 
handles forms up to 15 inc. wide, plus all the 
features of the 82A. 

OSA Мил учн YR REY SES $745. 


Microline 84SP — / 32/232 coL, 200 CPS with 
full dot graphics built-in. Takes forms up to 
15 in. wide, plus all the features of ше 83A 
BISP MMC MP $1150. 


C. ITOH 


F10 Daisy Wheel 


Letter quality printer. Friction feed or 
bidirectional tractor. 40 or 55 CPS. 136, 163 
and variable col. 

FIO List $1795 ................... CALL 


ADLER 


Printer Typewriter 
11 or 175 CPS, 10, 12 15 CPI and 
proportional spacing. 2 line correcting 


memory, interchangeable print whee 
SE 1010 List $1295.............. $995. 


Interface Card ................ ADD 350. 


500 
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. Computer Products 


ware orca. (714) 744-7314 


910-105 W. San Marcos Blvd., Dept. 8B, San Marcos, CA 92069 


Circle 315 on inquiry card. 


OUT OF MAIL ORDER BUYING 


from us with confidence and know you'll receive the same 
guaranteed satisfaction — at UNBEATABLE PRICES! 


Better 
Than Grappler! 


APPLE 
GRAPHICS 
CARD 


e Dump Screen 1 or 2 

e Double size € Emphasize 

€ inverse or normal € Rotate 

e Set left margin or center image. 

This improved intelligent printer interface 
card enables you to print eitherof the Apple's 
h-res. screens with just a few keystrokes. 
Compatible with Epson, Nec, C. Itoh, 
Anadex, Centronics, Okidata, 105. 15 
commands. 

Genie Interface Card................ CALL 


MODEMS 
BIZCOMP 


Super low introductory price. Saveover other 


APPLE 
AND ACCESSORIES 


Apple Il Plus £ 48K ...CALL : 
Disk il ROM Рїиз.,.......... 129. 

w/controL DOS 3.3 . CALI. Keyboard Filter ROM ,...49. 
Disk Add-On ......... CALL CPS Multifunction Card 179. 


e poyma L/C Адәрі..35445 | modems! Appledirect connect via game‏ ا 
Par. Printer Card ..,..... 89.  DanaFan. -...39, port. No serial card needed. Save $139 ог‏ 
БЕ Саг еш pe i Game Paddles. een es more. Apple package includes software on‏ 
IEEE Card. 349, Seer APort.........a7, | disk Atari-direct connect via interface‏ 
module and telelink cartridge. Each pkg.‏ 
contains cable with connectors and phone T-‏ 
adapter.‏ 
APPLE Apple Comm Pkg.................. $99.‏ 
SOFTWARE VIC Comm Рка...................... 99,‏ 
BUSINESS MISC. Atari Comm Pkg e p doa ue EE RO raw уа 99.‏ 
Finandal Partner ..... $191. Арріезоћ Compller ... $144.‏ 
Pascal Тиїог...........,. 97. Basic Computer......... 27 ag D S HAYE S‏ 
Pro Easy Writer ....... 137.  Apple-Doc.............. 41. 9‏ 
Easy Writer 40 coL ...... 78. О.В. Master .......... 189.‏ 
Word Star (Req. зс). . 241. О.В. Utiity Pack ........ 81 O O С‏ 
EE NOVATION CAT‏ 
T ИРСТ Ў ;‏ 
MES T O03 JLP Auto Answer 77209‏ 
с SEE de SC)... 152, Шак ME аг is 202 LP 1200 BAUD.............. 259.‏ 
Ext vean ramic LOnNDOUer...... . .‏ 
A. . emot Apihal у. 3t. NOVO PON CAT dcOusllC soris qos 145.‏ اا IM‏ 
Form Letter Module ..... 18 Datestones of Ryn M NUM 15. -Cat, di rect ааа а Е, жа аиан ee ee ee КА. 1 55.‏ 
Vistfle .. .....,...... 229. посато арн 1 2 Auto Саї........................ 219.‏ 
Desktop Plan Ш....... 275. escue +: .......6. Apple Cat 275‏ 
„Ж M Я Нер Fire Warmor... .....31 pp уз ar inane RACK KP ME coe = one IS .‏ 
yaani ga E DINE T Star Warrlor jp РЕ 31. HAYES S 100 Micromodem ......... 349.‏ 
Visitrend/Visipiot ...... 275. Crash, Crumtie € Стопе = Apple Micromodem .............. 299.‏ 
Visidex ..... ..... ae 229. pper Reaches of Apsha P‏ 
Vielen P х д9 The nya te Acheron’... 15, Smart Modem ................... 245.‏ 
Мзкаіс 3.3......,,... 229. ack Attack ........... 2‏ 
Infotof¥y........,..... 198. The Prisoner............ 23. AN CH O R‏ 
Superspell (Req. SC) .. 435. 220и E да УЫ: i only‏ 
WordProcessor(Req.SC) 255. ИН: | у .‏ 
abc ER 31. | Automation $‏ 
ае Aaa али 9: | Signalman Mark 1 99.‏ 
entary Main ........ .  АШыч.................- «‏ 
Person al Fling Syst .. 74. Castle Woffensteln. ...... 23. ;‏ 
Personal Верой кушы .74. Wizard and Princes ...,.. 25. 5 300 Halles Bell. 10 3 comp atible,‏ 
Pea УТЫ a, oe, 31. Missile Defense ......... 23. utomatic selection of originate or answer‏ 
Compu-Math: Ath. Skill .39. Canton Mana eee 21. modes.‏ 
Compu-Math: Fractions ..31. ар оуег......... . i $‏ 
Commune Dcus 3I Сурва. e rh Signalman Mark 1 ................. 99.‏ 
Compu-SpeBs: (Req. Data Phantoms Flye..,.....,. 23.‏ 
Disk) ors hes 23. Space Eggs ............ 23. RIBBONS‏ 
NEC оон о ewe dts $77/Doz‏ 
QUITO 5 oS oru oss See жа ROC 45/Doz‏ 
ATARI SOFTWARE ban o ои 66/Doz‏ 
Š АПАЕ ood sors ае EE 135/6 ea‏ 
Adventure *1,2.3(D) .. $32. Comou-Math/Frac(D) ...32 k‏ 
Adventure ”4,5,Б(О) ....32 a Эл RUE (CT ...24. Tel ората deed ишу» 95/Doz‏ 
Adventure *7,8,XD) ....32. Compu-Math/Dec.(D)... .32. DUDEG/TIY ео: 45/Doz‏ 
Adventure “10,11 ,12(D) 32. Compu Math/Dec.(C) ....24. E n 80/FT 12. 99‏ 
Atari Malling List(D) ..... 19, Letter Perfect(D) ...... 119. pson ОО.‏ 
Ted Waard ............ 79. Mall Merges/Utiity(D) . ...24. МРІ/Ахіот/Вазѕе 2‏ 


TERMS OF SALE: Cash, check, money order, bank wire transfer, credit 
card or purchase orders from qualified firms, and institutions. Please 
include telephone number with order and expiration date on credit card 
orders. California residents add 6% sales tax. Advertised prices are for 
prepaid orders. F.O.B. shipping point. Add 3% for shipping in U.S. Pricing 
and availability subject to change without notice. 


WE CARRY 
LOTS MORE THAN 
LISTED HERE! 


INQUIRIES WELCOME. Computer Products 


е" ЧИР 
[ШИШИШИ ИИ ИИИ ИИИ! ИИИ И ИИИ ИИИ! 


Circle 315 оп inqulry card. 


‚ PALOMAR 


NEC 
PC-8000 Series 
Microcomputer & 


e Z-80A CPU 4 MHz 
e 5 user programmable function keys 
e 82 keys with numeric keypad 

e 160 x 100 resolution 

* 80 character screen 


PC-800 1A Microcomputer w/32K 
RAM AES CET V duces dede a d 


PC-8012A I/O Unit with 32K RAM 
Expansion slots.................. 
PC-8031A Dual Mini-Disk Drive Unit . 


CENTRONICS AND 
OSBORNE CABLES 


Centronics to Osborne 6 ft. ......... $30. 
Centronics to Centronics 6 ft. ......... 30. 


RS232 CABLES 


. 750. 


* 

A 

4 

{ 

4 
‚ш 
° ышы 

' шыш 

.* 

. 

. GNE 

— 


4 wire male-male 10 ft. ............. $25. 
9 wire male-male 10 ft. ............... 30. 
4 wire male-female 10 ft............... 25 
9 wire male-female 10 ft............... 30 


RS-232 SWITCH BOX 


RS232 Switch Box (Use 2 terminals or 
printers from one output port)... 109. 
VIDEO TERMS, MONITORS 
Ampex Dialog 80 ................. $995. 
Ampex Dialog 30 .................. 795 
Televideo 920С.................... 845 


Televideo 950 ..................... 995 
SORGC IQ 120................... 499 
Zenith 12” Green .................. 119 
NEC 12” Сгееп.................... 169 


SAVE. $1008 
COMREX 


Video Monitors 


CR-5500— Monochrome Display Monitor— 
]2" green screen, 80 char. wide x 24 rows. 
СК-5500 List $179................. CALL 
CR-6500 Color Display Monitor— 13°” in-line 
color. Hi-Resolution 260H x 300V. 

CR-6500 List $445................. CALL 


CR-6600 Color Display Monitor — 13” in-line 
color with RGB signal for higher resolution 
graphics. ЗВОН x 240V. 

CR-6600 List $619 


*#eonuvoeouee# + @ ee et 


FAN FOLD PAPER 
(Prices F.O.B. S.P.) 
92x 1 1-20* Bond White (2700 ct.).. 
14%x 11-20*Bond White (2400 ct.) . 
14%x11-20*Bond 1/2" Green Ваг 
(2400 ct.) 


9763; 
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PRIORITY ONE ELECTRONICS 


steve CompuPro” Ус ўў 


5 REASONS WHY YOU 
SHOULD SPEND AN EXTRA 
5¢ WITH PRIORITY ONE 


Some of you may have noticed that some other vendors have started 
to advertise CompuPro products. Frankly, we're amused that it has 
taken them this long to see that you wantstate-of-the-art IEEE/696 S- 
100 products. The discriminating user wants boards that meet the IEEE 
standard, not just any board with 100 pins that is obsolete before itis 
sold. We've known this for years; that is why wehave continued to grow 
while others have had to cut back. To attract your business, they try to 
copy us and cut the price, often by as little as five cents, Rather than cut 
price, we offer the best combination of price, performance, and support 
in the business. We at Priority One are proud of what we offer for that 
extra five cents. Priority One Electronics is more than just a computer 
store or mail order house — we're an Authorized CompuPro Systems 
Center, Priority One is the first place you should turn to for business, 
scientific, and industrial computing solutions. Here are just five 
examples of what that extra five cents buys: 


e As an Authorized Systems Center, we provide custom system inte- 
gration from board level components 

e We maintain full documentation on all CompuPro hardware and 
software 2 

€ We attend and hold periodic factory training seminars on CompuPro 
products 

e We have factory trained Sales Engineers available to answer your 
questions after the sale is made. When you call Priority One, you'l 
speak with a professional, not an answering machine or answering 
Setvice 

e We buy directly from the factory, not from two step distributors, so 
we're always first to receive new products and new information 
about enhancements for existing products. When we buy direct, we 
we buy in volume. Whether you need one board or one hundred, we 
can usually deliver from stock 


When you're ready for professional level, state-of-the-art micro- 
computing, turn to Priority One, the world's largest Authorized 
CompuPro Systems Center. We're ready for you 


WWW RW Re 


CMOS STATIC RAM 
For a complete analysis of the advantages of CMOS 
memory, see the "Product Description" on page 416 of the 
January Issue of BYTE 


RAM 17 - 64K CMOS STATIC RAM 
RAM 17, 10 MHz, 2 Watt, DMA Compatible 24 Bit Addressing 


Part No. Description List Price Onr Price 
BHGBTI 75464 64K A&T $599.00 $550.00 
BHGBTI75C64 64K CSC $750.00 $699.00 


RAM 16 - 32K x 16 BIT CMOS STATIC RAM 
8 and/or 16 Bit 
RAM 16 10 MHz, 32K x 16 or 64K x 8 
IEEE/696 16 Bit 2 Watt, 24 Bit Addressing 
BHGBT180A 64K A&T $650.00 $588.00 
BHEBT180C 64K CSC $750.00 $899.00 


NEW! RAM 21 - 128K STATIC RAM 
RAM 21 12MHz, 128K x 8 or 64K x 16 
IEEE/6968 8 or 16 Bit 1.2 Amps, 24 Bit Addressing 
BH&BT180A 128K A&T $1695.00 $995.00 
BHGBTIS0C 128K CSC $7895.00 $1795.00 


M-DRIVE SOLID STATE DISK DRIVE, 
3500% FASTER! 
Not Really, But the Next Best Thing for CompuPro 8085/88 
Users. Call for Details on M-Drive. 
M-Drive requires a GMHz CPU 8085/88 dual processor, Disk 
1 DMA disk controller and System Suport 1 Multifunction 
Board 


BHGBTMOI28KA 128K of ASTmemory& M-DriveSoftware $1198.00 
BHGBTMOI28KC 128Kof CSC memory & M-Drive Software $1388.00 
BHGBTMOZ56KA 256K of AST memory & M-DriveSoftware $2395.00 
BHGBTMOZ56KC 256K ої CSC memory & M-Drive Software $2795.00 


STATIC MEMORY BOARDS 


RAM 20 - 32K STATIC RAM 
RAM 20 10 MHz, 4K byte block disable, bank select 
or 24 bit addressing available 8, 16, 24 or 32K 


BHGBTIG4AA8 8K A&T $210.00 $190.00 
BHGBTIG4AC8 8K CSC $280.00 $260.00 
BHGBTIG4AAIG 16K A&T $285.00 $260.00 
BHEBTIG4ACI6 16K CSC $355.00 $325.00 
BHGBTI84AA24 24K A&T $355.00 $325.00 
BHGBTI84AC24 24K CSC $425.00 $385.00 
BHGBTI64AA32 32K A&T $425.00 $385.00 
BHGBT164AC32 32K CSC $495.00 $450.00 
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46^ —— CPU BOARDS 
CO-PROCESSOR 8086/8087 
16 bit 8 or 16 MHz 8086 CPU wiih зоскегз 


for 808? and 80130 
Part No. Description List Price — Dur Price 
BHGBTI 86А A&T 8MHz 8086 only $695.00 $ 625.00 
BHGBTIBBC CSC 10MHz B086 only $850.00 $765.00 


BHGBTI86A87 А8 7 with 8087 option® $1295.00 $1225.00 
BHGBTI86C87 CSC with 8087 option" $1550.00 $1456.00 
*808 7 Limits clock speed to 5MHz 


DUAL PROCESSOR 8085-8088 
6 or 8 MHz Provides true 18 Bit Power with a standard 
8 bit S-100 bus 


BHGBTI1BI2A А&7  6Mhz $425.00 $399.00 
BHGBTI6120 CSC 6/8 MHz $525.00 $498.00 
CPU-Z Z80 CPU 
2/4 MHz 280 CPU 24 Bit Addressing 
BHEBTI60A — A&T $295.00 $280.00 


BHEBTIEOC 


CSC 3-6 MHz 


$395.00 $375.00 


I/O BOARDS 
SYSTEM SUPPORT 1 MULTIFUNCTION BOARD 
Serial port (software prog. baud), 4K EPROM or RAM 
provision, 15 levels of interrupt, real time clock, 
optional math processor 


Part No. Description List Price Our Price 
BHGBT1624 Assembled & Tested $399.00 $360.00 
BHGBT162C CSC $495.00 $460.00 
BHGB8T8231 Math Chip $195.00 
BHEBT8232 Math Chip $195.00 
BHEBTIBZAM1 A&7 with 823 1 Math Chip $555.00 
BHGBTI62CM1 CSC w/8231 Math Chip $655.00 
BHGBTIG2AM2 A&T w/8232 Math Chip $555.00 
BHGBTI62CM2 CSC w/8232 Math Chip $655.00 


MPX CHANNEL BOARD 
О Multiplexer, using 8085A-2 CPU on board with 4K RAM 


BHGBTIGGA4 Assembled & Tested $495.00 $445.00 
BHGBTI66C4 CSC $595.00 $535.00 
With 16K RAM 
BHGBTIG6AI6 Assembled & Tested 5649.00 $585.00 
BHGBTIG6CI6 CSC $749.00 $675.00 
INTERFACER 1 
Two Serial I/O 
BHGBT133A Assembled & Tested $249.00 $219.00 
BHEBT133C csc $324.00 $298.00 
INTERFACER 2 
Three parallel, one serial 1/О board 
BHEBTISOA Assembled & Tested $249.00 $218.00 
BHGBTISOC CSC $324.00 $288.00 
INTERFACER 3 
Eight channel multi-use serial 1/0 board 
BHEBTI748A Assembled & Tested 5699,00 $829.00 
BHEBTI748C CSC 200 hr, 8 Port $849.00 $150.00 
BH68T1748A Assembled & Tested $599.00 $558.00 
BH6BT1745C CSC 200hr. 5 port $699.00 $629.00 


INTERFACER 4 
Three Serial, 1 Parallel, 1 Centronics Parallel 


BHEBT187A Assembled & Tested $350.00 $315.00 
BHGBTI87C CSC $450.00 $415.00 
SPECTRUM COLOR GRAPHICS 
Color Graphics board with Parallel I/O 
BHEBTI44A Assembled & Tested $399.00 $348.00 
BHGBT144C CSC $449.00 $338.00 
BHEBT20 Sublogic Universal $35.00 

Graphics Inter preter Software 

S-100 MOTHERBOARDS 

Active termination, 6-1 2-20 Slot 
BHEBTIS3A  A&T 6 slot, 2 Ibs. $140.00 $128.00 
BHGBTT53C CSC 6 slot, 2 Ibs. $190.00 $175.00 
BHGBTiS4A  A&T 12 slot, 3 Ibs. $175.00 $155.00 
BHGBTIS4C CSC 12 slot, 3 Ibs. $240.00 $220.00 
BHEBTISSA А&Т 20 slot, 4 Ibs. $265.00 $235.00 
BHGSTISSC CSC 20 slot, 4 Ibs. $340.00 $310.00 


ACTIVE TERMINATOR 
Allows older S-100 motherboards to run faster and quieter 
BHGBT106A Assembled & Tested $59.50 
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DISK CONTROLLERS 
DISK 1 FLOPPY CONTROLLER 


Fast DMA, Soft Sector, Controls 8" or 5%" Single or 
Double Density. OUR BEST! 


BHPOBTI7IACPM A&T w/CP/M22&BIOS$67000 $450.00 
BHBBTI71C CSC $595.00 $555.00 
BHGBTCPM80* CP/M 2.2 forZ80/8085 with $175.00 
manuals & BIOS 8" S/D disk 
BHGBTCPMBG CP/M for 8086 with manuals & $300.00 
BIOS 8" S/D disk 
uem DISK 2/SELECTOR CHANNEL 
HARD DISK CONTROLLER 


Fast DMA 2 board set.Controls 4 Shugart 4000 series 
or Fujitsu 2300 type drives. Includes CP/M 2.2* 
BHGBTI77A Assembled& Tested $795.00 $750.00 
BHGBT177C CSC $895.00 $850.00 


S-100 MAINFRAME 

110V 60Hz CVT Mainframe uses famous 20 slot 
COMPUPRO Motherboard. 55 Ibs. 
BHBBTENC20RM 20 Slot Rack Mount $895.00 
BHEBTENC200K 20 Slot Desk Top $825.00 


Turn page for complete CompuPro Systems 


$825.00 
$760.00 


S-100 5-26 MB 


HARD DISK SUBSYSTEMS 


5 - 10 Mb DMA SUBSYSTEMS 
Each subsystem includes DMA Hard Disk Controller, 
Seagate ST506 5 Mb or ST412 10 Mb 5%" Hard Disk, 
Cabinet, power supply, CP/M™2.2 and Microsoft BASIC. 


BHMOSOMAM* Software supplied on 8" IBM 3740 disk 
with blank 1/O and INSTALL program 
BHMOSOMAM*2B Software configured for Morrow DJ/2B 
controiler and Mult 1/0 as console 
BHMOSOMAM*0MA Software configured for Morrow DJ/DMA 
controller and Mult 1/0 as console 
BHMOSOMAM*HS Software supliedon 5%"' 10 sector North 


Star disk with blank i/O and INSTALL 
Program 


Replace * in above part numbers with 5 for 5Mb Subsystems 

or 10 for 10Mb Subsystems. 

DISCUSMS - 5Mb Subsystems $2195.00 

DISCUSM10-70Mb Subsystems $3195.00 
(order by part numbers listed above) 


DISCUS HDC 20-26 Mb SUBSYSTEMS 
Each subsystem includes HDCA3 1/0 mapped controller, 
Shugart SA4008 14" 26Mb or Fujitsu 2308 8° 20Mb Hard 
Disk, cabinet, power supply, CP/M"2.2 & Microsoft BASIC. 


$1975.00 
$2675.00 


$ 


BHMOSHOC20 Discus M20 A&T $4495.00 $3394.00 
BHMOSHOC26 Discus M26 A&T $4495.00 Ls $3394.00 
I/OBOARDS ” 
MULTI Џо 
Three Serial, Two Parallel 
BHMOUSME3200 Assembled & Tested $359.00 $329.00 
SWITCHBOARD 

Two serial 1/0, four parallel i/O, 

one Status port, one strobe port 
BHMOSSB2411 $299.00 $269.00 


Call for complete DECISION 1 Systems 
*k Call for complete information on the new Micro Decision 2-80 based Жж 
computer breakthrough! 


4 


Circle 333 on inquiry card. 


SUMMER CASH AND CARRY SALE 


CPU BOARDS 
CPU/68000 - 8MHz 68000 CPU 
16 bit 68000 CPU with on board ROM containing 
MACSBUG Monitor or Motorola 68541 Memory 
Management Unit (MMU). 
Part No. DeseripUan 


BHOULCPUGS8000 A&T with Monitor $1195.00 $1075.00 
BHOULCPUBBOOOM — A&T with MMU $1495.00 $1395.00 


MEMORY BOARDS 
DMEM256KP-256K DYNAMIC MEMORY MODULE 
256Kb with byte parity error detection for 
8 or 16 bit computers 
BHDULDMEM258 256K A&T $1495.00 $1395.00 


CMEM NONVOLATILE CMOS MEMORY 
Nonvolatile CMOS memory with 3-10 year 


Ust Price Our Price 


battery backup on board. 
BHOULCMEMB 8K A&T $695.00 $629.00 
BHOULCMEMIE 16K A&T $795.00 $725.00 
BHDULCMEM32 32K A&T $995.00 $840.00 


2716/2732 EPROM BOARD 


WITH 16 BIT DATA PATHS 
Designed to hold 32Kb of 2716 type or 64Kb of 2732 type 
EPROMs, or ROMs for read only use with 16 bit CPU 
systems. 
BMOULEPRDM32 2716 EPROM Board A&T $295.00 $260.00 
BMOULEPROMS4 2732 EPROM Board A&T $295.00 $280.00 


REAL TIME & DATA AQUISITION 


SIO4/DMA INTELLIGENT CONTROLLER 
4 port RS232 interface with DMA transfers tor output. 256b 
FIFO input buffer; On board 8085A-2 processor; 16 pro- 
gram selectable baud rates and occupies only 16 1/0 
addresses. Ideal lor DUAL UNIX® or other multi-user 
systems. ! 
BHOULSIO40MA Assembled & Tested $695.00 


AIM 12-12 ВІТ A/D CONVERTER 
A/D input module with 12 bit accuracy, 32 input channels 
and optional instrumentation amplifier 
BHOULAIMI2 A&T with Instrumentation Amp. 
BHOULAIMT28 A&T without Instrumentation Amp. 


AOM 12-12 BIT D/A CONVERTER 


$650.00 


$745.00 
$660.00 


110V 60Hz CVT Mainframes, thie best money can buy! 
12 Slot 8V 17t16V @2A 
22 Siotk8V @ ЗОА+ 16V @ 4A 


LIST 

PRICE 
PARTNO. DESCRIPTION SALE 
BHTEIMCS112 12 Slot Desk $755.00 520.00 
BHTEIMCSI22 22 Slot Desk $910.00 145.00 
BHTEIRM12 12 Slot Rackmount $800.00 355.00 
BHTEIRM22 22 Slot Rackmount $965.00 790.00 


Shipping Weight: On 12 Slot Mainframes: 45 Ibs. 
On 22 Slot Mainframes: 55 Ibs. 


S-100 MAINFRAME WITH 12 SLOT MOTHERBOARD 


AND CUTOUTS FOR 3 - 5'A" FLOPPY DISK DRIVES 
+8V Q 17A 16V Q 2A 12V @ 1.2A Internal Power Cable 


BHIELIFTZ 12 slot desk $/435.UL 
BHTEIRFI2 12 Slot Rackmount — $855.0( 1 
Shipping Weight: On 12 Slot Desk: 40 Ibs. 

On 12 Slot Rackmount: 45 Ibs. 


DUAL 8" DISK DRIVE CHASSIS 


For two Shugart 801R or two Qume DT-8 size drives 
with internal power cables provided 
+24V @ 15A +5V @ 10A -5V 9.25A 


BHTEIDFOD Desk Top $565.00 480.00 
BHTEIRFDÜ Rackmount $725.00 650.00 
Shipping Weight: On Desk Top: 40 Ibs. 

On Rackmount: 45 165. 


PRIORITT DNE ELECTRONICS is a master distributor for TE). Dealers & OEM's 
call for quantity pricing. 


(T) Hayes 


SMARTMODEM 


LEGE 


BC MASTER EDS 


This is absolutely the most complete single board computer available 
WO EXTERNAL INTERFACE BOARDS ARE NEEDED! 

e Z80ACPU e 64K BankSwitchable Memory € 4K EPROM 9 Аш! 
Boot € NEC 765 FOC with PLL interface to all Shugart compatible 
drives (5'A4" or 8) ® 2 RS-232C Serial ports (280ASIO, up to 19.2} 
Baud) ө 2 Parallel Ports(280APIO) @ 4 Timers(Z780ACTC) e IEEE 
696/S-100 Compatible € CP/M® and TURBODOS® compatible € 
Full Qne Year Warranty 

BHPOBSBCCPM A&T w/BIOS & CP/M®2.2 $1095.00 

SBC SLAVE PROCESSOR 

Similar ta above with 16K EPRDM, X-Buss Expansion Interface, ant 
optional on board EPROM burner 

BHSDSSBCS Assembled & Tested $795.00 $750.01 


SDS MICROPOLIS HARD DISK INTERFACE 
Micropolis 1220/1250 MICRODISK series interface adapterwith soft 
ware drivers, cabling, and mounting hardware. (А&Т Sh. Wt 50 bs) 
BHSOSHOI Assembled & Tested 


MICROPOLIS 12531 45MB 8" WINCHESTER DISK 
8" 3 platter MICRODISK with 36Mb formatted capacity. Drive is shocl 
mounted in attractive Micropolis desk top enclosure with power supply 
BHMCP12531 Assembied & Tested $5384.00 $3995.0( 


SIERRA/MICROPOLIS SBC PACKAGE 


$895.01 


Sierra SBC, CP/M®, Micropolis Interface, and Micropolis 1253) | 


MICRODISK. 
BHPOBSBCSYSI 


(Sh. Wt. 50 tbs.) 


77 


56628.00 $4495.00 


$150.0 | 


D/A output module, 4 channels, 12 bit accuracy. Optional € Auto Answer, Auto Dial, Full or Hall-Duplex, Loop Back ® Serial binary, and VIDEO AND 1/0 Us 
ViC420 industrial output module (4-20Ma), 4 channels, asynchronous data formats with 7 or B data bits; 1 or 2 stop bits; odd, even or VB 3 - HIGH RESOLUTION VIDEO ШО 
used in conjunction with AOM 12. no parity e 0-300 bauad € RS232C interface € 78 Microprocessor with 80 x 25 or 50 character video display Memory Mapped sents 
BHOULAOMI2 Assembled & Tested $675.00 $640.00 2Kbcontrolprogram € 40 charactercommand buffer @ Size: 1.5" x 5.5" x Parallel Keyboard port puo 
BHOULVICA2U Assembled & Tested $675.00 $640.00 9.6". BHSSMVB3/24 80 x 24 ART $499.00 3440.80 E 
CLK24-NONVOLATILE CLOCK /c ALENDAR BHOCHO200P Smartmodem (Sh. Wt. 6 Ibs.) $279.00 $225.00 BHSSMVBSUP 80 x 50 Line Upgrade $ 28 | 
Day, date, hours, minutes, seconds, and 3-5 year battery BHOCHO30UP Chronograph (Sh. Wt. 3 Ibs.) $249.00 — $205.00 1/0 4 
backup on board. Read or write directly from I/O port. BHOCHOIOOP Micromodem 100 (Sh. Wt. 4 lbs.)$399.00 — $325.00 : 
: ied. BHOCH2901D CP/M? B" Terminal P tor ab $ 25.00 Two serial |/O, two parallel 1/0 
Jumperable for 64Hz UNIX? or real time applications. i erminal ғгодгат тог above , QHSSMIO4A Assembled & Tested $290.00 $200.00 
BHOULCLK24¢ A&T w/64Hz Interrupt $300.00 $285.00 | BROCHOQOOP Місготойет II $379.00 $289.00 ES 
BHOCH24D10 Datacom (PASCAL patch) for above $ 50.00 1 I/O 5 [: 
SOFTWARE 84 Lt «ў, А 2 Serial, 3 parallel Including 1 Centronics f: 
* BHSSMIO51 Assembled & Tested $329.00 $300.0 NL 
DIGITAL RESEARCH as TeleVideo 
BHOIRCPM CP/M* 2.2 Control Program/ $150.00 Ew: o8 — : 
Microcomputers WORLD'S BEST SELLING TERMINAL! b Fori Serral 7 WIT MEL 
BHOIRMAC MAC* Macro Assembler $ 90.00 RBSSMIBGA Assembled & Tested $550.00 $493.08 
BHÜIRRMAC AMAC* Relocating MAC $200.00 Extra Memary Pages! e 
BHülRSID — S/D* Symbolic Instruction Debugger $100.00 FREE!! CPU, RAM & PROM 
BHDIRTEAX — TEX* Text Formatter $100.00 -i CB2 280 CPU 
BHOIRDES DESPOOL" Background Print Utility $ 50.00 | PAPOSTLIEZSEP $149.00 2/4 MHz wil accept 2718, or 2732, of RAM 
BHDIRCBBÜ  CBASIC* Programming Language $150.00 тайкып 925 ийге nd page ИЗА Assombled 4 Tested $200.00 $278.00 
BHDIRCBSE  CBAS!C-86* Programming Language $325.00 Mu adi BHSSMISUM SSM 280 Monitor 5 89.00 
MICROPRO INTERNATIONAL ath page пинтикү kit, $285.00 value 16K byte /8K word, 24 bit extended, addressing, "M write,” 
BHMDSWOSTR — Wordstar Version* 3.0 $249.00 антонио Sh WL 43 be $800.00 Phantom disabls, addrassabte in 4K blocks 
BHMOSMLMAG eee nn BEST BUY! GHSSMMBIOA Assomnbied & Tested $299.00 $275.00 
BHMDSSPSTR pell Star* i | 
BHMOSCALSTR Calc Star* $200.00 | MB8A 1K/16K EPROM BOARD 
BHMOSDATSTR Data Star* $200.00 SEND ] 00 TO AY K/16X 2708 EPROM board, disable in IK increments 
BHMDSSUPSET — Supersort* $150.00 M BNISMMBSAA Assembled & Tesied $172.00 УИ 
*Trademark of Micropro International FÜR THE NEW, FULL COLOR | PEL FROM PROGRAMMER 
SORCIM Programs 2708 or 27164 operates as а 
BHSDRSCAL SUPERCALC*a Superior Electronic $229.00 SPRING 1982 ENGINEERING 4K/8K EPROM BOARD AS WELL 
Worksheet SELECTION GUIDE! EMSSMPGIA Assembled 4 Tested $265.00 $820.08 
BHSORACTI ACT 1" 8080/280 Assembler $175.00 
BHSORACTIL АСТ /i* 8086/8088 Assembler $175.00 
BHSORTRNS — 7TRANS*8086/8088 Translator $125.00 SQ 
BHSORPM8D ^ PASCAL/M* REL4 8080/8085/Z-80 $395.00 — PSS Mil A 
BHSORPMS6 — PASCAL/M* 8086 $495.00 TITO 
*Trademark of Sorcim k Os REN CM qc aV wel MM ene EH Sa: 
MICROSOFT ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464 
BHMOSBAS8D BASIC-80* Version 5.X Extended 5300.00 Terms. U.S. VISA, MC, BAC, Check, Money Order, U.S. Funds Only. СА residents add 62% Sales Tax. MINIMUM PREPAID ORDER $15.00. include MINI- 
Disk Basic MUM SHIPPING & HANDLING of $3.00 forthe first 3 165. plus 256 foreach additional pound. Orders over 50 Ibs. sent freight collect. Just in case. please 
BHMCPBASC ВА5/С* Compiler Version 5X $395.00 include your phone number. Prices subject to change without notice. We will do our best to maintain prices through August, 1982. Credit Card orders will be 
ВЕМОЅМЕТ FORTRAN-80* $500.00 charged appropriate freight. If you haven't received your Spring '82 Engineering Selection Guide, send $1.00 for your copy today!. Sale prices are for prepaid 


"Trademark nf MicrnsofiConsumer Products nrders ппім 
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PERFORMANCE, QUALITY, RELIABILITY, 
HIGH PERFORMANCE SYSTEMS DESIGNED 
TO EXPAND WITH YOUR NEEDS 


Al CompuPro systems have been designed with your future in mind. Each 
system is expandable so you can upgrade your system as your needs 
Continue to grow. Single user systems may be upgraded into multi-user 
systems for under $3,000.00. Additional users may be added to multi-user 
systems at any time. Hard disk storage is also availablewith the new DISK 2 
DMA Winchester disk controller. Unlike many "personal" computers, your 
CompuPro system will not become obsolete when it is time to expand. The 
modular design of the IEEE 696/S-100 bus allows you to plug in additional 
boards when they are needed. CompuPro system components feature the 
latest state-of-the-art technology to prevent obsolescence. 

Each CompuPro system component is fully assembled and tested under 
rigorous bum-in conditions at the facdtory and then shipped to Priority One 
Electronics, your authorized CompuPro Systems Center, for final inte- 
gration and configuration CompuPro systems carry the best warranty in the 
business, 1 year on A&T systems, 2 years on CSC systems. The Qume drives 
have a fuli six month warranty; the best drive warranty anywhere. The 
components are integrated into a complete system by a factory trained 
Priority One Electronics technician. The systems are then partially 
disassembted for shiping, After a short time for unpacking and check-out, your 
CompuPro system will be ready to load and go! 


SYSTEM COMPONENTS 

Each CompuPro system includes the following: 

e CPU 8085/88 6MHz Dual Processor CPU (8088 runs at 8MHz in CSC 
systems 

ә Disk 1 Lightning Fast OMA Floppy Disk Controller 

€ CP/M* 2.2 and CP/M 86" Dperating Systems 

e Sorcims SUPERCALC-86 Electronic Sreadsheet program 

ө Two double-sided, double-density Qume 01-8 disk drives in an attractive 
desk top enclosure 

ә Rugged Desk Enclosure 2 with 20 slot actively terminated motherboard, 
fan, air and line filters, and constant voltage power supply for years of 
reliable operation 

@ Internal 1/0 cables and floppy disk data cable 

® Complete documentation for each system component as well as a system 
integration guide 

OGDENTRY LEVEL SINGLE-USER SYSTEM — The system is designed for high 

performance at a minimal cost. It may be upgraded at any time by additional 

memory. Each system includes the common components listed above and 

the following: | 

@ 128K 10MHz Low Power Static Ram for low power consumption and 
reliability 

ә Interfacer 4 1/0 board with three RS232 Serial ports, one bi-directional 
paraliel port, and one \entronics parallel port 

BHGBTSYSIDKA Single User System Desk Тор, ААТ $5495.00 

BHEBTSYSIDKC Single User System Desk Top, CSC $5995.00 


SINGLE USER M-DRIVE SYSTEM — This system may be operated with 

CP/M® 2.2 in 8 bit mode as a 128K M-Drive system or in 16 bit mode 

with CP/M 86™ to give the user maximum flexibility. This system 

includes the common components listed above and: 

e 192K 10MHz Low Power Static RAM for low power consumption 
and reliability 

© System Support 1 Multifunction Board 

€ Intertacer 3 Eight port А5232 Serial Interface Board 

€ M-Drive Software for use in 8 bit mode 

BHGBTSYSZDKA М-ргіме System Desk Top, A&T $6995.00 

BHGBTSYS2DKC — M-Drive System Desk Тор, CSC $7745.00 


ENTRY LEVEL MULTE-USER SYSTEM — This system is designed for two 
or three users depending upon user memory allocation size. This system 
includes everything. іп the above SIngle-User M-Drive System pius: 
e 8MHz 8088 standard on Dual Processor CPU board 


e 192Kb of additional memory for a total of 384Kb ol low power 10MHz 
static memory 


e MP/M GIy Multi-user software. MP/M is a CompuPro pro- 
prietary implementation of Digital Research's MP/M 86™ 16 bit 
multi-user operating system. This software package includes СР/М® 
V2.2, CP/M86™, and MP/M 86™. The beauty of this software is that 
both 8 bit СРАМ 2.2 and 16 bit CP/M 86™ programs may be run on 
the system at the same time by different users. This allows the user 
to take advantage of the vast library of 8 bit software as well as the 
growing selection of 16 bit software without being limited to one or 
the other. When running CP/M® 2.2 programs under MP/M à» 
there is 60K of user memory rather than the usual 48K for better 
system performance; another CompuPro exclusive! This unique soft- 
ware package, ideal for software development or scientific appli- 
cations, is available only as part of a CompuPro system. 

BHGBTSYS30KA Multi-User System Desk Top, A&T $8995.00 

BHBBTSYSS0KC Multi-User System Desk Top, CSC $9945.00 


Rack mount systems are also available; please call or write for details. 
All CompuPro systems are shipped via motor or air freight collect; 
please specify at time of order. All boards are shipped in standard 
configurations 

CP/M, CP/M 86, and MP/M 86 are trademarks of Digital 
Research. MP/M UD , a proprietary implementation of 
MP/M 88, is a trademark of CompuPro under license from 
Gaim Research. Wè is a trademak of Compra 
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5" DISKETTES! 


SOFT SECTOR 

40 TRACK SINGLE SIDED 
DOUBLE DENSITY WITH 

HUB REINFORCING RINGS 


: PKG. OF 10 $19.95 


ONUS! = 
BONU ر‎ 


FREF! KASSETTE 10 
LIBRARY CASE WITH 


x. | 4 
PACKAGE OF 10 DISKETTES 
A $4.25 VALUE Part No. BHPRISSDD 
РАІ580 package of 80 less Library Case $120.00 


PRIBSD package of 10 8” S.S/D.D. Diskettes no sleeves $20.00 
5 or more packages $18.00 


SMITH-CORONA TP-1 


LETTER QUALITY - ! 
ELECTRONIC TEXT ғ 
PRINTER " 4. | qum е 
^um 


$649.00 


SCMTP1510 

e 12 CPS e 10 CPi e БІРІ e SERIAL INTERFACE 

e 50-19.2K Baud € Friction Feed € 88 Character 
BHSCM12625 TPI Black Milar Ribbon 
BHSCM12658 ТР? Black Fabric Ribbon 


$3.50 
$7.50 


Фф SANYO 


FCC CLASS 2 
APPROVED 
DATA DISPLAY 
MONITORS 


SPECIFICATIONS: 
Viewing Screen 


Fogi 
12" diagonal; 75 square inches 
DM2112: P31 phosphor 
525 lines; 60 fields/second; overscan 
600 lines, center 
1.0 volt p-p composite video; 75 ohms 


BHSYODM2112 


List Price: $160.00 SSALE: $119.00 


OTHER SANYO MONITORS ON SALE TOO!! 


Scanning System 
Horizontal Resolution 
Signal Input 


Part No. Description List Price SALE 

BHSYOYM4509 9"B&W P4, 10MHz (15 Ibs) $215.00 $149.00 
BHSYOOM4509CX 9”Green, P31, 10MHz (15 ibs.) $200.00 $159.00 
BHSYOOM8012C —12"B&W P4, 18MHz (24 Ibs) $250.00 $195.00 
BHSYOOMBII2UCS 12°GReen, P31, 18MH2 (241bs.) $260.00 $199.00 
BHSYOYMCGOI3 — 13"Color, 16 x 64 (35 Ibs.) $470.00 $375.00 
BHS$YOOMG113* — 13"RGB Color (35 Ibs.) $995.00 — $895.00 


*As used with IBM P.C. 


APPLE DISK DRIVES 


Give your APPLE II a Fourth Dimension — the totally compatible 54’ 
drive that takes your system farther, faster. With read/write electronics 
so advanced that readirig errors are virtually eliminated. With a track 
zero microswitch that keeps boot and track access smooth and quiet. 
With the ability to read half-track software and up to 143,360 bytes on 
DOS 3.3. With similar performance on OOS 3.2.19, Pascal? or CP/M* 
operating systems. And, the disk enclosure mates perfectly with APPLE 


cabinetry. 
EXTENDED WARRANTY 


Fourth Dimension offers a 12 monthparts and labor warranty at no 
cost to you! (Gee, this really looks good!) - 
BHFDSA0A List Price: $419.00 SALE: $369.00 

2 or More, only $350.00 each 


BHFOS40AC* APPLE 11° Disk Drive Controller $115.00 
*Sold патр with purchase of Fourth Dimension Drive 


HOW CLEAN IS 
YOUR POWER? 


ы 


The Sola Micro/Mini Computer Ultra Isolated Regulator provides 
instantaneous voltage regulation, and ultra isolation from both trans- 
verse and common mode noise for any type of load. It atso suppresses 
transients, protects against overloads and serves as a portable 
dedicated line. tt is the ultimate in AC line conditioning equipment. 

The Sola "Micro/Mini" is particularly applicable insystems involv- 
ing mini or micro computers, POS equipment, microprocessors, or 
data terminals — where noise and transients cause errors, or iow 
voltage and short term disruptions can result in loss of memory. The 
output waveshape is sinusoidal and contains less than 3% harmonic 
distortion, making it ideal for any electronic load. 

Common mode noise rejection exceeds 120 d8 for the regulator, 
while transverse noise rejection is better than 60 dB — true ultra iso- 
lation. Brownout protection is a real bonus feature. Input line voltage 
variations as great as +15% are instantaneously regulated to a max- 
imum output deviation of 3%. And, the output will remain within 
NEMA voltage specifications for input voltages as low as 65% of 
nominal. 

Especially designed for office type environments, the Sola " Місго/ 
Mini" is truly portable and has a low sound level of 43 dB. 
Instantaneous regulation 
Regulator common mode noise rejection of 120 dB 
Regulator transverse mode noise rejection of 60 dB 
Completely portable — no installation costs 
Matches Micro/Mini computer packaging 
Complete isolation from pwer line - less than 3pFd 
Quiet operation — below normal office levels 
Operating range from -20°C to +50°C 
No loss of output for line loss up to З msec 
Line cord 
On-off switch 
Dual output receptacles 


MINICOMPUTER REGULATORS 
PORTABLE 120VAC 60 Hz SINGLE PHASE 


BHS1A6313070 70 12x 6x 6 10 lbs $186.85 $159.00 
BHSLA6313114 140 12x Gx 6 18 $244.90 $208.40 
BH$LA6313250 250 14x 8x 8 31 $291.00 $248.05 
BHSLAGSI3I50 500 17x 9x 9 47 $40420 $344.00 
BHSLAB313178 750 17x 9x 9 60 $515.60 $438.80 
BHSLAG313210 1000 17x 9x 9 75 $597.20 $508.25 


BHSLAG313220 2000* 17x 11x11 108 $1015.60 $664.35 


Output voltage is 120VAC +3% for an input voltage of 95-130VAC 
*Unit has 30 Amp twist receptacle. 

Also available are Hard Wired and 50Hz Models. 

MINI UPS 

A mini UPS goes one stepiurtherthan a minicomoputerregulator. It pro- 
vides the same voltage, noise and brownout protection plus maintains 
power to keep equipment running smoothly during a blackout. When a 
power failure occurs, the internal maintenance free battery continues 
powering the inyerter without the use of any switching devices. This 
provides uninterrupted, conditioned AC power to the critical load. 

A true UPS always between the AC line and critical load providing 
complete protection from brownouts and blackouts as well as line noise 
and transients, Output waveshape is sinusoidal with less than 396 
single harmonic and 596 total harmonic distortion. Regulated output is 
+3% when operating from either AC line or battery. Handles load 
surges and fault clearing providing 125% overload for 10 minutes, 
150% overload for 10 cycles and 200% in short circuit with 2 
automatic restrikes before shutdown. Maintenance-free battery auto- 
matically rechareages upon return of AC line. Oper. Temp. 0°C to 40°C. 
Especially designed for small, sensitive electronic equipment such as 
minicomputers, dataterminals,P.0.S. systems. Inplut voltage, 1 1 5УАС. 


PORTABLE 120VAC 60Hz 
UNINTERRUPTABLE POWER SYSTEMS 


BHSLA260050400300 400/10Min 12x19x11 
BHSLA260050480301 400/20Min 12x19x11 
BHSLA280050750300 750/10Min 12x19x11 125 $167400 $1425.00 


Also available are 220V 50Hz models of the above. 


85 $154400 $1314.00 
95 $1574.00 $1330.00 


Call for all SOLA products not listed. 


Circle 334 on Inquiry card. 


SUMMER CASH AND CARRY SALE 


vores rrom SELLUM 
Ер 


Speed and Unmatched Performance 

interfaces: € RS232C and Current Loop € Centronics type parallel 
interface @ IEEE/488 All are DIP switch selectable. 
ParsonalityProtecols: e NEC5510 e DIABLO630 e QUMESprint9 e 
IBM Personal Computer € ATARI (Centronics 737). 
Special Fealures; e 780 CPU @ 12K ROM e Standard 16K Buffer e 
Optional 48K Buffer € 50 - 19.2K baud € Micro-coded alarm different- 
iates error conditions with pulse combinations € Intelligent bi-directional 
printing with logic seeking € Complete word processing features @ Self 
test € Auto reprint € Auto clear error ® Proportional spacing € 
Supports Automatic justification € Complete Vector plotting routines е 
Sheet feeder mode allows easy interface to most mechanical sheet feeders 
e 6 month warrantee € Quiet - 60db е Front panel forms control ® 
Universal power supply 115/220V 50/60 Hz. 


80 Characters per Second! 
BEST LETTER QUALITY: Wow, 
BUY! USING THE FUJITSU SP830 


Part No. Description List Price Our Price 
BHSLMF88 Intelligent Printer $3495.00 $2795.00 
OPTIONS 
BHSLMFBBVFT Vertical forms tractor $200.00 
BHSLMF8848K* 48K RAM buffer $300.00 
Call for pricing on sheet feed options 
*Must beordered with the printer 
INTERFACE CABLES 
BHCPAMS72 Centronics IBM/NEC Cable $80.00 
BHSCDB251 RS232C Serial Cable $B0.00 


Call for other cables not listed 


ParaDynamics 


18 SLOT S-100 MAINFRAME 
CVT Power Supply, forced air cooling; security lock 
120 ог 220V AC at 50 or 60Hz F8VQ9 20A, 160 3.5 
BHPON20180 Desk Top $799.00 $689.00 
BHPON201BR Rack Mount $849.00 $149.00 


8 SLOT S-100 MAINFRAME WITH 


CUTOUTS FOR 2 5!A" DISK DRIVES 
T5654, -5@ 500MA, +8@15A, +12@6A, +1692, -16@2 
BHPDN25080 Desk Top $899.00 $789.00 
BHPON2508R Rack Mount $949.00 $838.00 


DISK DRIVE FACILITY 
Accommodates two 8" floppy drives, of Shugart, Qume, or 
similar design and dimensions. 110 or 220V AC at 50 or 
60Hz CVT power. 
BHPON22000 
BHPUN2200R 


$659.00 $579.00 
$679.00 $595.00 


Desk Top 
Rack Mount 


Freestanding cabinet. Will accept 2, 8" Floppydisks апа 1, 
8" Rigid disk. 18 slot card cage will accept the double 
height 10" x 10" S-100 cards(Alpha Micro and others) CVT 
Power Supply. 
+24@ 7A, T1699 2.24, -16@3.5A, +80 20A, +5@5A 
BHPON2816 PRONTO $1295.00 $1129.00 
PRONTO COMPLETE WITH POWER SUPPLY POWER-UP SEQUENCER 
BHPDN2818S with sequencer 51395.00 $1249.DD 
Shipped motor freight collect 


Circle 334 on inquiry card. 


RAND | Tandon 


FREE OKIGRAPH!! 
OKIDATA 


COMPARE 
TO ANY OTHER PRINTER! 
COMPARE PRIORITY ONE’S PRICES 


TO ANY — THEN DECIDE! 
Don't be fooled by those who try to 


“soak” you for the options 

e BI-DIRECTIONAL-120 CPS e Both Parallel and 1200 
e9 x 9 Matrix (Alphanumeric) baud Serial 1/0 (82А & 83A, 
e 6x9or12 Matrix forgraphicse Self Test 
€ 5,8.3, 10, 16 Characters е Out of Paper Switch 

Per Inch ® Friction or Optional Тгасіо. 
e80 CPL @ 10 CPI for 82A Feed (Tractor Standard on 84, 
@ 132 CPL @ 100CPI for e 10 different character set: 

83A & 84 

All three printers feature front panel switch selectable for lengths; 10 length: 

from 3" to 14”. Front or bottom aper loading for up to 4 part forms and tea 
bar. All of these features make DKIOATA the best value in low cos! printers 


BHPÜBUKIBZATH ОКІСАТВ2А witractor and graphics $935. 
ВНРОВОКІВЗАТЄ OKIDAT83A witractor & graphics -$750.01 
BHOKISER2KBF 9600 Baud 2K serial buffer/interface $140.0 


BHOKIDATS4AP 132 col. printer parallel interface $ 1095.0( 


with graphics and tractor (35 Ibs.) 


BHOKIDAT84AS 132 col. printer 9600 baud serial 2K $ 1250.0( 
interface, graphics and tractor (35 (05) 
BHMBSAPLWTWC* = Apple Parallel Interface w/Cable $ 15.0( 


*Sold only with printer 
COMPARE PRICES!! 


ADDS 


Appled L ta Systems Inc. 


6525.00 


VIEWPOINT — ADDS 
Detachable keyboard RS232 interface and auxiliary port 
80 x 24 display, tiltable screen. 


BHADOVWPR Sh. weight: 30 165. $699.00 $525.01 
DISK CABINETS 
V-100 - VISTA 


e Desk or rack mountable € Internal power and data cable: 
e Drives pull out for easy service and maintenance 
BHYISYIDO Disk Drive Cabinet (43 Ibs) 5495.00 $449.0 


BHVISVIDO With purchase of two 8" Disk Dives $399.01 


SINGLE 8" - QT. 
Single 8" cabinet with power supply 


BHOTCDÜCB (22 165.) $249.00 $225.01 
DUAL 8” - QT. 
Dual 8" cabinet with power supply 
BHQTCOOCES (24 155.) $395.00 $349.01 
5” CABINETS - VISTA 
BHYISSBOI Single 5" with PS. $ B5.0! 
BHYIS9BO2 Dual 5" with P.S. $110.0! 


FOR THE NEW, FULL COLOR 
SPRING 1982 ENGINEERING 
SELECTION GUIDE! 


PRIORIT! 
= 9» 


ELECTRONICS . 
9161 DEERING AVE € CHATSWORTH. CA 91311 neoa 


Tandon TM-800 Thinline is 
axactiy hel? tha size * 
o! conventionat 8" 
floppy disk drives. emo аб а s 
А wt! 
"A Pd Ta A 


АА. 


с хасиу UNE- Hal (ne пеғуги or amy Urrier THOCET, 

Proprietary, high-resolution, read-write heads patented 
by Tandon 

D.C. only operation - no A.C. required 

Industry standard interface. 


Three millisecond track-to-track access time (9 tbs.) 


BHTNOUTM848] Single Sided $380.00 20r more $370.00 

BHTNOTM8482 Double Sided $495.00 2 ог тоге $485.00 

BHTNOTMBM Manual” not included with drive $ 10.00 

TANDON 545” DRIVES 

BHTNDTMIODI Single Sided, 250K8B (5 Ibs.) $220.00 * e: 
2 or More $200.00 

BHTNOTMIDC2 Double Sided, 500KB $295.00 ea. 
2 or More $270.00 

BHTNOTMI003 Single Sided, 500KB $295.00 ea. 
2 or More $270.00 

BHTNDTMIODA4 Double Sided, 1000K8 $395.00 ea. 
2 аг More $375.00 

BHTNDTMSM manual, not included with drive $ 10.00 


"As used in the [BM P.C. 


ate MITSUBISHI ELECTRIC 


s 
. Better Than 


QUME! 
Better Than 
SHUGART! 
В”, Uoubie-sided, double-density, Intercnangeable witn UUME & onugart 
BHMITM289463 Sh. Weight 16 Ibs. $495.00 
BHMITM289463 M Manual $ 10.00 


2 or More $475.00 each 


A .sShugart 801R 


Single sided, double density - most popular 8" drive 
BHSHUBOIR $394.90 еа.ог2 or more (16:65) for $389.90 
AHSHUSABDIRM Manual! for 801A drives $ 10.0( 


m 
qu m INSTRUMENTATION, INC. 


OUR BEST!! 


=. ےا‎ — ————9MÓ—— MM سمه‎ 


UNIVERSAL DISK ENCLOSURES 
е Accepts any combination of 8" drives (QUME/Shugart 
801A type or % size Tandon type) € Also accepts hard 
disks @ Positive pressure @ Optional Disk environment 
monitor shows supply voltage and internal cabinet temp- 
erature € Internal power and data cables provided. 
UNIVERSAL ORIVE CABINET complete with power supply, fan and filter, and 
all internal cables for attachment of two 8" floppy drives. 
BHIIIUDEO04 ^ DualDriveCabinet(Sh. Wt. 40165) $495.00 349020 
BHIMUDEUO4 With purchase of two 8" Disk Drives $399.00 


BHIHUDEODAEM w/Environmental Monitor installed $584.95 $535.00 
BHHIUDEODAEM With purchase of two 8” Disk Drives $485.00 


BHIHUDEODA4AUGDual Drive cabinet with Aug- $733.00 $550.00 
mentation power supply module to increase SV 
supply from 6 amps to 9 amps for use with two 
hard disks or 4 Tandon drives. Also includes 
Disk Environment Monitor (45 Ibs.) 
HHUDERCK 19“ Rack Mount kit UDE004 $ 69.95 


THIN THREE ORIVE CABINET complete with power supply, and all internal 


` cables for attachment of three thin 8” floppy drives (Tankdon type}. One АС 


power connector is also provided for use with full size drive. 
BHMIUOETT ^ Three Drive Cabinet (Sh. Wt 35 105) $495.00 $450.00 
BHHIUDETTITEM with Environmental Monitor installed $584.95 $535.00 


ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 


Terms. U.S. VISA, МС, BAC, Check, Money Drder, U.S. Funds Only. CA residents add 6'2% Sales Tax. MINIMUM PREPA'O OROER $15.00. Include MINIMUM 
SHIPPING & HANDLING of $3.00 for the first 3 Ibs., plus 25€ for each additional pound, Ordersover 50 Ibs. sent freight collect. Just in case, please include your 
phone number. Prices subject to change without natice. We will do our best to maintain prices through August, 1982. Credit Card orders will be charged appro- 


fecerved 


send $1.00 for your copy today!. Sale prices are for prepaid orders only. 
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PRIORITY ONE ELECTRONICS 


SPECIAL PURCHASES! 


= California 
| | LE omputer 
E Systems 


64K IEEE-S100 
_ DYNAMIC 
MEMORY CARD 


2 or 4 MHz operation 


Configuration as a 16K, 32K, or 48K board without the 
Designed to IEEE proposed S-100 bus standards removal of RAMs 


Fail-safe refresh circuitry for extended Wait. States 

Board configuration with reliable easy-to-configure Berg jumpers 
supports DMA 

Jumper-selectable Phantom inplut 

Uses Popular 4116 RAMs 

Assembled & tested 

All ICs in sockets 

Full Factory Warranty 


supports IMSAI-type front panels 

Operates with either an 8080 or Z-80 based S-100 system 
providing processor-transparent refreshes with both 
Bank-select system allows system memory expansion 
Bank-select port's address is jumper selectable 

Any 16K block can be made bank-independent 

All 64K can be made bank-enabled on power-on and reset 
Fully buffered address and data lines 


BHCCS20653 


4 ompuPro RAM 21 


128K 12MHz 
9-100 STATIC 


MEMORY 
8 OR 16 BIT 


The days of “Out of Memory” are gone at last! CompuPro has introduced the largest static S-100 IEEE/696 RAM board ever to be produced. 
The RAM 21 is arranged either as a 128K x 8 bit wide or 64K x 16 bit wide board, using a high speed, ultra low low power proprietary static RAM. CompuPro has also 
included 24 bit addressing for up to 16 megabyte capability and power consumption so low your mainframe will never know it's there! 


€ Meets or exceeds all IEEE 696/S-100 specifications BHGBTÍ 90A 


e Fully static design uses less power than dynamics (1.2 amps List Price: $1695.00 
typical) | | 


24 bit extended addressing SALE PRICE: 
8 bit (128K) or 16 bit (64K) operation ш 


Addressable as one block 


16K window deselect, dip switch selectable ` 
AVE $700.00!! 


Switch selectable PHANTOM disable 
12 MHz CPU operation 
506 BYTE August 1982 Circle 335 on inquiry card. 


16K x 1 static RAM 

Thorough bypassing of all supply lines 
Capable of DMA processing 

128K Static, 1.2 amps 

NMOS high speed low power memory ICS 


SUMMER CASH AND CARRY SALE 


RS232 and “D” CUB-MINIA TÜSE MICROCOMPU] = \ DUCTS 


CONNECTORS MEMORY 8080 SERIES Г 
PART NO. PRICE PART NO. PRICE 
Corr ee err rrr BH4116AC20 8/$16.00 BHINSBÜBOA $5.50 
ied е BH2016P3 Aer BHINS8085A $19.95 
BH21 14N3L B/ (28.00 BHDP8212N 2.95 
BH5257N3L 8/,50.00 BHDPB214N 5.25 س‎ 
BH2732 B/\96.00 BHDPS216N 2,95 ONE 
SOLDER TYPE BH2716 B/,48.00 ВНОРВ224Н 3.25 
P=Plug, Male Type — S=Socket, Female Type — C=Cover, Hood BH2708 B/$20.00 ВНОРВ224-4Н 9.95 s 
BHOP8226N 3.50 
280 SERIES BHDP8228N AH 
— 9 m 
MEINE T nos $2.10 $ 1.80 51.70 | gu7BpACTC 11.19  BHINS8251N $7.50 
TE 9 Pin Female $2.10 $240 $210 | BHZBOADMA 33.38  BHINS8253N $1795 
BHCMODESC 9 Pin Cover $ 1.50 $ 125 $110 | BHZBOASI00 39.95  BHINS8255H $6.80 
BHCNDDAISP 15 Pin Female $2.75 $245 $215 BHZBOA S101 39.95 BHINSB257N 16.45 
BHCNODAISS 15 Pin Female $3.95 $360 53.20 BH28DAS102 39.95 BHINS8259MN nn 
BHCNOOAISC 15 Pin Cover $1.50 $1.0 $1.10 BHINSBZSSN 39.95 
BHGNDOAZSP 25 Pin Male $ 3.00 $ 2.75 $2.25 | ahasan $505 БОН Saag 
BHGNODA2SS 25 Pin Female $ 4.00 $ 3.75 $3.00 BHTRI6026 $4.95 FLOPP үш” 
BHCNOO25H 2 Pc. Grey Hood $1.50 $125 $1.10 | 
BHCNDUBSI226 2 Pc. Black Hood $190 $ 1.65 $1.45 | SHIMG402 $7.95 — gHFDI7718-0) 524.95 
ағу BHCNDDC37P 37 Pin Male $ 5.80 $5.10 $4.45 BHFD1791B-0! — $44.95 
EL. BHCNODC37S 37 Pin Female $6.70 $ 7170 $6.70 PROTECT YOUR INVESTME! 
BHCNDDC37C 37 Pin Cover $1.80 $1.55 $1.30 PROTECT YOUR DATA WIT! 
NEW 4'2 DIGIT HANDHELDS! BHCNODOSOP 50 Pin Male $815 $115 $60 х 
The FLUKE 8060А and 8062А offer the most powerful combination of BHCNODOSOS 50 Pin Female $11.65 $10.25 $8.90 “eff 
capabilities ever in a handheld DMM. including these: BHCNOGOSOC 50 Pin Cover $ 200 $ 1.80 $1.60 GSC) 
e 41/2 digit resolution e10 У, 10mA, 10M sensitivity BHCN0020418 Hardware Set 2/Pr $1.00 $ .B0 $ .70 
e 100KHz True RMA (8060A) e 30KHz True RMS (80624) RS232, DB25P, EIA i ма | LJ а n n 
€ Relative Reference e Constant current diode test BHCNORS232BF ClassiCable8 Cong Ft $19.95 $17.95 $15.95 
€ Self diagnostics € Basic DC accuracy of 0.04% (8060A); 0.05% BHCNO573036 Cent. 700 Series/ $9.00 $ 7.50 $6.00 z 
(8062A) Epson Printer Conn. With Built-In Noise Filters and 
The 8060A also offers dBm, relative dB, frequency measurements to BHIDC5730860 IDC Versionof Above $ 9.95 $9.00 $8.00 Surge Suppressors 
200KHz, Autorangingmegohmsto300k „and conductance (2000 - > 
ns). == — = ———— 2 gam 
BHFLUBOGOA with safety designed test leads $349.00 = = = 4 m E =a “ay 
BHFLUSO62A with safety designed test leads $279.00 “> Bare __М g 
ae e mtn 
3%» DIGIT HANDHELDS: THE WORLD STANDARD NEW FROM sl ЕС 1 
11 functions: 
e dc voltage e temperature (via K-type $ 
€ ac voltage thermocouple 
€ dc current е peak hold on voltage and current 
ө ac current functions 0.1% basic dc accuracy 
€ resistance (8024B & 8020B) 0.25% basic dc USE I HE 650 ISUBAH TU ISULATE: Microprocessor trom peripherals - 
e diode test accuracy (8021B & 8022 B) Eae bali from (08у equipment - Sensitive pre-amp ог tape 
® conductance e visual logic level detection Con OM POWEL апре с. , | | 
e High-speed солиму beeper and cont indicators IBM" PC PROTOTYPING BOARDS | sibs nie. чыгыл ai gm 
Extensive overload 3¥2-digit resolution protection with 600V double- Description 1-5 6-24 25 Disk Skips - Audio or video hash 
fused current input. Safety-designed test leads. Two-year parts and BHYCTABI3 З Hole Solder Board — $58.00 $53.10 $47.20 FEATURES: Inductive isolated ground - Sockets indivdually filter 
ear labor warranty. Calibration Cycle. ВНҰСТА613-1 Bare Board. $37.00 $33.30 $29.60 isolated - Circuit breaker protected at 15А. 
Д BHYCT4613-2 Wire Wrapping Board $59.00 $53.10 $47.20 VOLTAGE TRANSIENTSPIKE PROTECTION: 2000 A peak for up to6 
للبت‎ ae EAT. MM BHV¥CT3690-22 Extender $2235 $20.12 286 duration spikes. 1000A, 8/20 бес protection from repeated 
irst 8 functions * ; l ; ; Spikes. ee 
BHFLIIBO2I B (First 7 functions] $149.00 IBM is a trademark of international Business Machines LOAD HANDLING: 1875 W max. total load; 15A per socket. i Е 
BHFLUBO228 (First 6 functions) $139.00 INPUT: 125 VAC, 15 amps; standard 3-prong plug. Е 
ІВАВ 3 - Three common outlets built-in circuit breaker, pilot light, ССС 


hang-up bracket and а 6-foot согд. 

Usi Price бог Price | 
BHEOFIBARS Sh. Wt. 3 Ibs. $59.95 $42.80 | 
IBAR 46 - Four independently isolated outlets. Built-in 15/ 
breaker, pilot light, switch, and 6-foot cord. | 
BHGOFIBAR4SE Sh. Wt. 4 Ibs. $79.95 $46.55 
IBAR BB - 8 outlets,groupedtoform4 independently isolated sets o! 
two. Built-in 15A circuit breaker, on/off switch, pilot light. 
BHGOFIBAR86 Sh. Wt. 5 Ibs. $84.95 $54.95 
IBAR SRM - Eight rear-mounted outlets grouped to form four inde- 
pendently isolated sets of two, plus one non-isolated convenience 
outlet on front face. 19" rack mount cabinet. Built-in 15A circuit 

v breaker, pilot light, on/off switch, and 6-foot cord. 

SAVE 207 BHEOFIBARSRM Sh. Wt. 6 Ibs. $99.95 $14.95 


S-100 MAINFRAMES FOR DUAL 8" THE ups RS232 Breakout Box 
HARD AND FLOPPY DISKS DENN | == 


The ОЛ. MFDD series mainframe is designed to be the most versatile and the 


most compact system enclosure on the market today. In addition to a 6, B, or " i à; 
12 slot $-100 card cage, the mainframe is designed to support two B" floppy е те "o Poe OI CST кР. 


or hard disk drives. It is ideal for the new generation of Single Board 
Computers and high density RAM cards that do not require many slots. Now chamber e Self Test e £0.3% frequency stability; crystal controller e 
Receiver Sensitivity of -50dB on; -53dB off e FSK Modulation e RS232 


you сап have a complete dual floppy or harddisk system in one convenient - hn 
enclosure at a remarkably low price. Compatible e Switches:Driginate/Off/Answer: Full Duplex/Test/-Half 


COMPUTER 
SYSTEMS 
INC. 


FEATURE S: Duplex € Indicators:Transmit Data, Receive Data, Carrier Ready Test 
e Accommodates any combination of standard B^ floppy or hard disk drive کے‎ A must for every technician, repair man 
e [ЕЕЕ S-100 Sifence+ 6, 8, or 12 slot motherboard available for quiet HHPHNSIAN HaZ3Z, 1, ZUMa LUITent соор $199 Databox is contained in a tough, plastic case and is powered by two 


1.5 volt penlight batteries. No power is consumed by the tester wher 
not in use. Dimensions:2.9'x5.55''x1.45". Weight: 10 oz. w/batteries 
BHDNW232B0X $199.00 $159.06 


operation with high speed processors. 
e Keyed power Switch 
@ Reset Switch on Front Panel 


€ Anodized 6, B, or 12 slot card cages URBE AR AA SIA eee Nea" atta etit a te. 
e Quiet fan with filter provides e clean systems operation featuring SEND $1.00 TODAY FOR THE NEW ЫЗ ТІ SPECIAL PURCHASE GULU 
positive air pressure FULL COLOR, SPRING 1982 16 PIN LOW PROFILE IC. C95 SOCKETS 
e Detachable line cord plugs directly into EMI noise filter for electrical noise ENGINEERING SELECTION GUIDE BHTIGIGLP package of 100.......... 
Suppression -CC BHTIG16LP package of 1000......... 
€ Two AC convenience outlets on rear panel for peripherals OEMS Stock up at this low price!! 
e 15-DB25 cut outs for mounting 1/0 connectors | 
e 2-50 pin plug cut outs ڪڪ‎ a, PRIORT ELE CTRONICS © Г 
€ Dimensions: 996" x 17" x 21" (HxWxD) (Sh. Wt. 48 105) B М! [| i 
€ Power Supply: +5V@7A, +24V@7A, +8@ 18A, +16@3A, -5@ 1А [=] “HATSWORTH, CA 91311 
Part Ho. Description List Price SALE Price r i 
a ——————— ——— | ORDER TOLL FREE (800) 423-5922. , AK, HICALL (2 13) 709-5464 
aî US ШЫН, MO, ВАС, Check, Masi Dosen US: Funds On CA residents. add - Zi ES ТАЎ MINIM: IM PREPAL i 213) Ич Г. MINIM UK 


SHIFPING 5 НАНО. |G a ЗЛ] kx the feet 3 155, раша FE Fî each Sedition Booed. rêr 1 over SÛ ds. sie] enil езе Е Just in Ge pasë іца you 
phas nemi. Briggs subieci fo chang: win] roce We wil d aor pesi рт gin pings МГП Agnes) MAZ Cred Dangonjars wil be chaened sperap 
neges Mt тец yas Sev ig B7 Eng гну үй LO 
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INCREDIBLE? BELIEVE IT! 


Washington Computer Services 


an affiliate of (( WASHING TON уу ost. 1912 


ELECTRIC COMPANY 
CUSTOM COMPUTER ROOM WIRING SINCE 1960 


97 Spring Street, New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 In N.Y. State and for technical information: (212) 226-2121 


HOURS: 9 AM-5:30 PM (EST) Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP МҮК 


8” DISK DRIVE SALE 
оте, Teletype 40, 300 LPM-typewriter quality, RS-232 from Only ê” SHUGAAT SASOIA $450 B8” SHUGARTSASSIR $669 2for $1289 
interface. This quality printer is available in many $3200 QUME DATATRACK 8 $550  2for$1050 
configurations including forms access, quietized case, etc. Enclosure, power supply for 2 8" drives А &T $350 
Teletype 43 from $995 MORROW DISCUS 2D + CP/M® , MICROSOFT BASIC, CONT. $950 


Teletype AP-200, 340 cps dot matrix (similar to Data Prod. M-200) $2799 HARD DISK SPECIALS 
CORVUS SMB, TOMB, 20MB Constell. 


NEC Spinwriter-55 cps, bidirectional, letter quality onstellation Multiplexer and Mirror Backup 


R.O. 7710 $2560 KSR 7720 $2799 1 : ® : 
DIABLO 630-40 cps, bidirectional, daisy wheel, plot/ graph $2349 АЛШЫ Эше cuntrolor O CN 2 Dase 12399 WE 


controller, CDC Hawk Drive (5 fix, 5 rem) $7995 $6795 
QUME Sprint 9/35 cps, daisy wheel $1944 AME ‚ 
C. ITOH Starwriter, 40 cps, daisy wheel, F10 $1550 € nof Western Dynex (5 fix, 5 rem) $5995 $5099 
EPSON MX-80, 100, 80 cps, 9x9 dot matrix $CALL ADES pr _ 5%”, 8" and 14" Winchester /tape subsystems available 
ANADEX 9500/ 9501A, up to 200 cps, high resolution dot $1451 ACC AB RP 
DKIDATA Microline 82А $525 Microline 83A $799 
TI—810, 150 cps, Basic $1449  Package-CP,VFC $1630 
MANNESMANN МТ 1705 200 cps, 7x9, 132 col SCALL 
TALLY MT 1805 200 cps, 7x9 + NLQ 40x18 matrix SCALL The following are some examples of the fully assembled and tested business 
CENTRONICS 739 100 cps, nx9 dot matrix, Full Graphics $567 and.spléntific Epmputérsystggis;which we after. 
122 120 cps, International set, Full Graphics $987 The Premier Multi-User Computer System 
DEC LA-34 $1085 UMIS 5) 8000 SX, multi-user, multi-processor, turbo DOS SCALL 
IDS PRISM, 132 col., color $1785 CPM 2.2. FULL 2 YEAR WARRANTY! 
Similar savings for our C. ITOH, NEC, QANTEX, DATA GEN. lines (Сотуна on Miser: peu УТЕ 
RMIN oncept— | it, , network. 15 "^ 120 x 
TERMINALS Di NALS 80 ر ا‎ A КАТ + HiRes screen, W.P. software, CP/M Emulator from less than $5000 
9250 195 
950С и ae A yen 8086 16 bit, 128K RAM, Syst. #2 $3499 
SORDC IQ 120 5 $799 Call us for best prices on these high quality 2nd 
HAZEL TINE ESPRIT $618 лди | generation boards and systems. 
DEC VT-100 $1575 mm» California These high quality, reliable products have made CCS 
WYSE WY-1DD (ALTDS 1) NEW! $894 Computer  defacto industry standard for S-100 products 
Zenith ZT-1 80х24, autodial modem VT-52 $669 muB Systems Assembled and tested: $CALL 
N 
Similar savings for our ADDS, HAZELTINE and LEAR SIEGLER lines Io er Ss 00200085 Fast 6 Mhz, Cache Bios Computers $CALL 
SOFTWARE ADVANCED MICRO DIGITAL Single Board S-100 Computers $CALL 
DBASE II $525 WORDSTAR $300 (80005000 We offer generous discounts on the Compupro line of 
MBASIC-80 $275 MAILMERGE $110 ELECTRONICS wa fast, quality 8 and 16 bit boards 
MBASIC COMPILER $316 DATASTAR $230 ADVANTAGE $CALL 
FORTRAN-BO $349 CONDOR Ill $716 Northstar & HORIZON 
COBOL-80 $574 MILESTONE $235 NEC PC-8000 The Professional's Work Station. 
PL/1-B0 $425 SUPERCALC $221 APC-8086, 16 bit, 12BK, 8” DRIVES, GRAPHICS 
PASCAL MT + V5.5 $398 FMS-80 $649 ALTOS single and multi-user systems SCALL 
CIN EOM ДА n rg He e MORROW Decision 1, CP/M Microsoft Basic, UNIX SCALL 
PEARL (LEVEL 3) $549 SUPERSOFT $CALL XEROX 820 Desktop computer-64K, 2 floppys. (CP/M avail.) 
LIFEBOAT SOFTWARE $CALL AMERICAN BUS. SYST. $CALL List $2995 SCALL 
PEACHTREE $CALL ACCDUNTING PLUS  $CALL Similar savings on the full lines of SSM, DELTA, OYNABYTE, TELEVIDEO, 
GRAHAM-DORIAN $CALL BSTAM,BSTMS $200 DIGIAC, ZENITH, ADDS, DEC, DATA GEN., ATARI, TECMAR AND MANY 
STRUCTURED SYST. $CALL VANDATA/DSBDRNE $500 OTHERS 
DBASE li 525 8’’ S DSS; Call For Other Formats 


- full service distributor-serving the data processing & ties. and schools — call us for 


installation needs of business & industry from micros to mainframes. | | 
System houses, Educational institutions & governmental agencies given information on our 0.6.5. term 
special consideration. contracts on hardware & software. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


For fast delivery, send certified check, money order or call to arrange direct bank wire transfer. Personal or company checks require two to three weeks 
to clear. Prices subject to change without notice; call for latest prices. Prices include 3% cash discount. N.Y. residents add sales tax. Qantex is a trade- 
mark of North Atlantic industries, Inc. Radio Shack? is a trademark of the Tandy Corp. CP/M? is a trademark of Digital Research. All sales subject to 
our standard sale conditions (available on request). Call for shipping charges. Above prices do not include customization or installation. 
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Unclassified Ads 


WANTED: Software that will run on Cromemco 5-inch 
single-density systems. Need an RS-232C terminal for myself, 
less than $500 please. | am also interested in any projects that 
use Cromemco's A/D-D/A board. John Hirst, POB BOI, College 
Branch, TN 37115. 


TRADE: Teledisk Model 2020 fioppy-disk system with serial 
and modem ports to be used for data storage and entry at a 
remote terminal. Consider trades for 1200 bps modems, ter- 
minals, and the following Apple li cards: BO-column, 280 Soft- 
Card, 16 К RAM, serial, or SSM AIO. Mike Cariveau, C.E.D., 
РОВ J, Osseo, MN 55369, [612) 425-2181. 


W/ANTED: The schematic for a Novation Model DC 101 A3 
modem. Heibert Aldrich, 19 Churchill Dr., New Hyde Park, NY 
11040. 


FOR SALE: Two Alpha-Micro computer systems, each with 
double 8-inch floppy disks, four УО seria! ports and memory for 
four users, AM-100, AM-200, and AM-300. $3500. Has Vector 
S100 bus with 18 slots. Desire trade for 151-1 1 system. Russell N, 
Cassel, 717 3rd Ave.. Chula Vista, CA 92010, (714) 420-2764. 


FOR TRADE: Pubiic-domain software for Apple il and Sorcerer. 
Mrs. V. Mancuso, 25/2 Brown St., Newtown, 2042 Australia. 


WANTED: To correspond with those interested in using micro- 
computers in Bible translation. Desire help in developing programs 
in BASIC or Pascal to manage culture files and dictionary, as well 
as word processing. | am especially interested in corresponding 
with someone who has used an Osbome |. Russell Reed, 84260 
North Enterprise Rd., Pleasant Hill, OR 97401. 


W/ANTED: Historic common stock price data for equity 
research project. Will share results with contributors. Robert W. 
Slemmer, 550 East Fourth St, Cincinnati, OH 45202, (513) 
579-1000 or 231-1000. 


FOR SALE: North Star Horizon computer 56K, SOROC IO-120 
terminal, NEC Spinwriter printer Model 5510, double-density 
doubie-disk drive, and system software. Excellent condition, used 
very little. $4000. John Vanderwoude, 2626 North Semoran 
Bivd., Winter Park, FL 32792, (305) 671-3700. 


WANTED: High school student needs surplus, used, or 
damaged computers and related equipment. Will pay shipping 
costs. Richard Thompson, 127 West 19th St, McMinnville, OR 
971 28. 


FOR SALE OR TRADE: GRI keyboard with 10 keys in case 
with parallel interface. Used one year and is in excellent shape. 
Vector Graphic Flashwriter: 16 by 64, 5-100 video, werks fine. Sell 
keyboard for $75 and video board for $125, or both for $175. | 
pay shipping. David Getz, 1 3317 Broadmeade Ave., Round Rock, 
TX 78664. 


FOR SALE: GE Terminet 300 letter-quality ASCII terminal. 110, 
150, and 300 bps, uppercase and lowercase, RS-232 interface, 
extra ribbons, friction and tractor feeds, and service manual. Only 
$480. Harold Wood, 2002 Rookwood Rd., Silver Soring, MD 
20910, [301] 589-4171. 


FOR SALE: Jade 101-1046 S-100 VO board. Works fine with 
IEEE-696 280 processor, but not with CCS 2810A. Will ship any- 
where in the word for $160, postage included. Rolf Aalberg, 
Riislokka 58, 1600 Fredrikstad, Norway. 


FOR SALE: SwTPC CT-82 terminal, SwTPC 6800 computer, 
three 4K cards, GIMIX 16K card, AC-30 tape VO, Exatron Stringy/ 
Hoppy/dual, SwTPC PR40 printer and O. Wintek 6800 pro- 
cessor card, TSC 6800 software, Computer Aid ЗМЗ data car- 
tridge recorder—never used, and miscellameous extras. Items in 
storage: used. functional, and clean. $1000 takes all or offer. 
Please send SASE. A. N Hicks 1, РОВ 4508, Santa Clara, CA 
95054. 


FOR SALE: Digital Group peripherals. Three BK static-memory 
boards at $65 each (or all three for $150), Phi-Decks (4 + | spare}, 
cabinet, cable. and conzoller card (in working order} for $300. 
Graph-2 [Graphic-256] graphics board, partly assembled, for 
$195. Сап Bignell, 600 Westem Ave, Socorro, NM 87801. 


FOR SALE: 5-100 boards: Polymorphic МТ video interface, 64 
by 16, graphics, keyboard port; $125. BYTE 8080A processor; 
$60. Vector Graphic 1702A PROM/RAM board with IK RAM; 
550. Vector Graphic monitor PROM for Poly МТ! and 8080 on 
three 1702А5; 530. Godbout 18-slot motherboard with seven 
connectors; $35. 12-inch green РЗ video monitor; 550. Modular 
Devices power supply, regulated, OV, OC, MP, etc., + 15 V @ 
I4 A. 45V Q9 16.5 A, – 15 V @ 2 А. voltages can be changed: 
580. All working. Bob Kitzberger, 7668 Saratoga Rd., Cleveland, 
OH 44130, (216) 234-6441. 


FOR SALE: Complete set of BYTE through August 1979 [plus 
December 1979, January 1980, and January 1981. обага 
Microcompuung from January 1977 to December 1980. 80 Micro- 
computing from January 1980 to December 1980. Personal Com- 
puting No. 1, October, November, and December 1980, and 
January to April 1981. Best offer for all [or sets} within 30 days 
after this issue of BYTE comes out. J. C. Madsen, POB 2005, 
Fresno, CA 93718. 


WANTED: Software that will graphically display vortex rings in 
3-D. Vortex motion is like a smoke ring that moves circularly and 
curls as it moves. T. Johnson, Devonshire 8-3, Mankato, MN 
56001. 


FOR SALE: Регсот data separator; $20. 3G light pen for 
Model I. Plugs into processor or expansion interface. No battery 
needed. Plus software. $20, First cashier's check takes either one. 
John Ratzlaff, Mount Pisgah Academy, Candler, NC 28715. 


FOR SALE: XTEL [RCA 141] 75 bps printer and Xerox | copier. 
Both new. Immediate sublease or direct sale оп west coast only. 
Maintenance subcontract as is. Hanna, 5235 Toluca Court, Santa 
Barbara, CA 93111, (805) 967-1 640. 


WANTED: Contributions of computers, software, or what- 
ever. Community Action Agency has been hard-hit by federal 
cuts and wants to computerize to better use existing funds to help 
poor and elderly. Will gladly accept any donations (tax deduct- 
ible—we are a recognized nonprofit organization). Will work with 
manufacturers or dealers in testing, applications, etc. All letters 
answered. John R. Armstrong, Resource Coordinator, Springfield 
& Sangamon County Community Action Inc, 1101 South 15th 
St, Springfield, IL 62703, (217) 788-0757. 


W/ ANTED: To correspond with users of Thinker Toys keyed-up 
BOBO processor and Speakeasy VO boards. Would like to swap 
hardware/software modifications and information. Q. 
Seweryniak, 12 Kathy Dr. Poquoson, VA 23662, [804] 
868-7682. 


BUY SW/AP SELL: Back issues of BYTE to complete my collec- 
tion. Paul Gray, 780 West Main, Platteville, Wt 53818. 


FOR SALE: Back copies of BYTE from 1977 and 1978. 2 
pounds each. K. Roche, 20 Stocker Close, Basingstoke, Hants, 
England. 


SOFTWARE HELP: | will, at no charge, help solve your soft- 
ware problems. All programs will be written on an Apple I1 48K 
3.3 DOS system. | have three years of programming experience. | 
am most interested in solving high-resolution graphics problems. 
Scott Ayers, 432 Derby Lane, Montgomery, AL 36109. 


FOR SALE: 36 issues of BYTE [December 1977 through 
November 1980] in good condition. Highest bid takes them; I'll 
pay shipping. Joe Wrobel, 233 El Mar Dr., Rochester, NY 14616. 


FOR SALE: 32 K Noith Star memory boards with 100 hours 
use. Great: buy at 5400 for reliable board. Money-back 
guarantee. Marcia, (404) 367-9191 after 5 p.m. 


4 


FOR SALE: NEWDOS Pius for TRS-80. 40-track version with 
original documentation. $40 ppd. TRS-80 and Other Mysteries. 
514 ppd. Also have many back issues of various computing 
magazines to trade. SASE gets current list or send your list along. 
Ме! Mauck, 16 Edmondson Ave., Lexington, VA 24450. 


FOR SALE: Two Siemens FD-t00 floppy-disk drives with 
power supplies and cabinets. 5300 each. Опе TI-59 program- 
mable calculator. $135. R. Abbott, 414 Jackson Ave. Cape 
Canaveral, FL 32920. 


FOR SALE: Due to TH770 to 771 terminal conversion, the 
following TI computer parts are available in as-new condition: 
magnetic tape cartridge transport assembly and contro! board; 
main memosy and memory-expansion board. Best offer. Edwin 
Langberg. 107 Fairway Terrace, Mt. Laurel, NJ. 08054, {609} 
778-0850 work, 983-8572 home. 


FOR SALE: Exatron Stringy/Floppy with software; $200 or best 
offer. Radio Shack direct connect modem; $100 or best offer. Jeff 
Madura, 2629 Covington St, West Lafayette, IN 47906, |317) 
463-5218. 


FOR SALE: S-100 bare circuit boards. SSM СВТА 8080 pro- 
cessor board, SSM VB2 video board, and Vector VCT8800V 
prototyping board. Manuals and many ICs and sockets included. 
$50 takes all. M. Ingebretson, 247 Carolann St, Eyota, MN 
55934, (507) 545-2331. 


FOR SALE: Digital Group 280 with 64K. Audio cassette board. 
20 parallel ports. Dual Phi-Deck tape drives. Full ASCI keyboard. 
Sanyo 9-inch monitor. Phimon 2.0, Business BASIC, assembler, 
disassembier, and much more software. Complete documenta- 
tion. A postcard gets full details. $2500 or best offer. Mel Hagen, 
109 11th St. SE, Altoona, IA 50009, (515) 967-6362. 


FOR SALE: Cromemco 2-2H computer with |O-megabyte 
hard disk, 64K RAM, two double-sided minifioppy-disk drives, 
4-MHz 2BO processor, two serial and two parallel HO ports, 12-slot 
chassis, power supply [30 A @ 8 V and 15 A @ +!5 У), anda 
rack-mountable case, Also, CP/M-compatible operating system 
and other software. $5000 or best offer. D. Schreiter, 5301 Old 
Baumgartner Rd., St. Louis, MO 63129, (314) 773-0196. 


FOR SALE: Shugait Model 850 8-inch floppy-disk drives: soft- 
sectored, IBM-compatible, double-sided, double-density. Unused. 
5 1050/раіг. Dick Worban, (31 2} 735-2606. 


FOR SALE: All brand new and unused. Unopened with 
original guarantees. Apple: Visicalc fretail 5200), S140; Visifile 
(retail 5 250), $172; Visitrend/Visiplot (retail $260), 5181. Take all 
three and I'll pay shipping and reduce the total price by $25. Desk- 
top Plan il [retail $200), $140; Visidex {retail $200], $139.65; 
Visiplot (retail $180}, $127; Visiterrn (retail $150), $118. Take all 
seven and I'll pay shipping and reduce the total by $40. Visicalc 
[for Atari BOO or Commodore 2001, retail 5200), $139.80. D. 
Solomon, 208 Overbrook, Freehold, NJ 07728. 


WANTED: Programs, experiments, interfacing projects, games. 
etc., applicable to the Heathkit ET-3400 microcomputer trainer not 
already included in the EE-340t home-study course. Charles 
Miller, Electronics Dept.. Anne Arundel Community College, 
Arnold, MD 21012. 


who are soliciting or giving advice, or who have 
equipment to buy, sell or swap should send iri a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double ' 
spaced on plain white paper, contain 75 words or less, and include complete name and. 


address information. 


These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can éngage in no correspondence on these and your confirmation of placement is ap- 
pearance ín an issue of BYTE. 

Please nóte that it may take three or four months for an ad to appear in the magazine 


August1982 © BYTE Publications Inc 509 


Unclassified Ads 


FOR SALE: Ohio Scientific hardware. C2-BP with 20K (500, 
520, 540 boards). Has 8-slot backplane, 32 by 64 display, separate 
keyboard, and R&232C. Also, two 527 24K 2 MHz memory 
boards and 470 disk controller [new], Original prices were S999 
for C2-8P, $450 for each memory board, and $ 100 for the disk 
controller. Make an offer for some or ail. Mike Bassman, 39-65 52 
St, Woodside, NY 11377, [212] 639-3530 evenings. 


WANTED: To get in touch with North Star users in the Read- 
ing, Allentown. and Harrisburg area. George Schermel, S.J. Jesuit 
Center, Box 223, Wernersville, PA 19565, [215] 678-3886. 


FOR SALE: СВ1А 8080 microcomputer with IK RAM, Ж 
ROM monitor, and keyboard port. $100. 104 twoparallel and two 
serial ports. $90. Both boards are for 5-100 systems, come with 
complete documentation, and work well. Steve Moore. 2541 
Chestnut Court, Visalia, СА 93277, [209] 734-3969 after 6 p.m. 


FOR SALE: Percom disk controller board and cable (for 55-50}. 
$125. Two SA-400 disk drives. $225 each. Above as a package 
deal, $550. Tim Tibbott, 1812F Woodmar Dr., Houghton, MI 
49931. (906) 482-8806. 


WANTED: A Dutronics 280 board for a Processor Technology 
SOL-20 computer. The board and documentation are preferred, 
but | wil accept just the documentation. Will pay a reasonable 
price. Rich Obermeyer, 2025 Hall, Santa Ana, CA 92704, [714] 
730-2567 days. 


FOR SALE: Two used IMSAI VDP-80. Both are in excellent 
physical condition. One operates, one does not. $3750 or best of- 
fer. D. M. Sandler, 701 South 23rd St., Arlington, VA 22202, [703) 
521-7800. 


BOMB 


FOR SALE OR TRADE: SwTPC GT-6144 graphics ter- 
minal with power supply, enclosure, and documentation. Best 
offer or trade for two MP-LA or equivalent parallel interfaces for 
55-50 bus. William Е. Summers, 11 Homesdale Ave. 
Southington, CT 06489, [203] 621-7001. 


WANTED: Need documentation/manuals for a MITS Altair 
PROM programmer card #8800 PPRG-INT Rev. O. Chris Lyons, 
15620 North 24th Ave., Phoenix, AZ 85023, (602) 942-7224. 


FOR SALE OR TRADE: A brand-new UDS 103 direct- 
connect answer modem. | will sell it or trade for an originate 
modem of similar type. | am also interested in software and hard- 
ware for the TI-99/4 computer and would like to correspond with 
other users. Ralph Fowler, 2348 Oriole Lane, South Daytona, FL 
32019. 


FOR SALE: Lear-Sieger terminal, Heath Н-11 computer with 
48K bytes of memory, two serial interfaces, parallel interface and 
extended arithmetic chip, and Heath H-27 dual floppy with FOR- 
TRAN and BASIC operating systems, Package price of $5000. C. 
A. Potter, РОВ 266, Warren, MI 48090, [313] 574-9273. 


FOR SALE: AJ-360acoustic modem in good shape. 5 100. IBM 
Selectric with solenoids in good shape. New York City area pre- 
ferred. $300. Mike Steckman, 215 West 91 St, New York, NY 
10024, [201) 457-0511. 


FOR SALE: Cromemco Bytesaver; $100. Two IMSAI 1702 
PROM boards, populated; $300. Associated Electronics 1702 
PROM programmer; $200. MSA! MIO; 5 1 25. Micromation disk 
interface; $325, Please write before sending money. J. Williams, 
902 Anderson Dr., Fredericksburg, VA 22405. 
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HELP: Need schematics and information on International 
Computer Products [ICP) Digicorder dual digita) cassette drive. 
Model #270. Stephen D. Hammack, 1618 South Highway 12], 
Lewisville, TX 75067, (214} 221-3425. 


WANTED: SwTPC MPA or MPA2 processor board. Also, 
MPB motherboard. Bare boards or assembled. Roger Steedman, 
РОВ 98, Bairnsdale, 3875 Australia, (051) 568291. 


FOR SALE: Alpha Micro system. AMIOO with 96 K 
memory, PerSci 277 1.2 megabytes dual floppy drive, SOROC 
IQ 120 terminal with 10-кеу pad, and Ti-810 printer with 
miscellaneous software utilities. Asking $5250. Jim Turner, 151 
North Fourth St., Springfield, OR 97477, [503] 747-1261. 


FOR SALE: Digital Group Version "A" printer [Practical 
Automation) with cabinet, cables, spares, and full documenta- 
tion. The second to the top needle has worn out. і will provide 
а sample printout. 100 cps and capable of full dot graphics. 
Asking $100 plus shipping. Larry Langrehr, 2069 North Hum- 
boldt Blvd.. Chicago, IL 60647. 


FOR SALE: BYTE from June 1980 through the current issue. 
$30 or best offer. A. Williams, 47 Duffield Dr.. South 
Orange, NJ 07079. " 


FOR SALE: 2012 A-4staticRAMs. Low power {40 mA] and 
fast [250 ns typical). $9.60 per set of eight chips, sockets, and 
decoupling caps, or $290 for all 32 K. Just buy a Wameco PC 
board and you're in business. Also, TI Silent 700 printer. Comes 
with al! documentation, extra print heads, PC boards, and rolls 
of paper. $200 plus shipping. J.C. Hassall, PO Drawer Н, 
Blacksburg, VA 24060, [703] 552-0599 after 5 p.m. 


FOR SALE: Paper Tiger 460G printer. Barely used. With 
graphics. Best offer over $850. Valued over S] 300. E. Siguel, 
РОВ 5, Brookline, MA 02146, [617] 739-4887. 


FOR SALE: Do you need a TV camera interface? Here is a 
fast Video Graphic board that could do the job. Three boards 
make a set: A/D, ОМА, and D/A. New, $900; sell for $500 or 
best offer. Deluxe camera also available. Dan Fellers, 2512 
Maryland, Topeka, KS 66605, [913] 232-4977. 


W/ ANTED: Professional programmer to implement CP/M for 
a Cromemco 22D 48 K computer. Will pay reasonable charge. 
Billy Pinkerton. 33 West Strawbridge Apt, E9, Melbourne. FL 
32901. 


Team Effort Wins BOMB 

Christopher P. Kocher and 
Michael Keith's team effort in 
reviewing six new entries in the 
microcomputer arena т ‘Six Per- 
sonal Computers from Japan” 
earned them the number one spot 
this. time. Our congratulations to 
these authors for their report. They 
will share the $100 prize. Second 
place goes to Steve Cjarcia for 
describing how to build a simple 
and inexpensive real-tirme clock in 
"Everyone Can Know the Real 
Time." He will receive $50. And 
Steve Leibson's fourth part of his 
highly successful six-part I/O series, 
“The BCD and Serial Interfaces,” 
brought him a Close third. 
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47th STREET PHOTO 421 

800 SOFTWARE 419 
A.M.ELECTRONICS 30 
A.S.T.RESEARCH 121 

AB COMPUTERS 477 

ABM PRODUCTS 401 

ACTION COMPUTER 119 
ADV.COMP.PROD. 492, 493 
ADV.MICRO DIGITAL CORP. 159 
ADV.SYS.CONCEPTS 470 
AEGIS SYSTEMS 482 

ALF PRODUCTS, INC. 151 
ALIEN GROUP 415 
ALLENBACH IND. 144 

ALPHA BYTE COMP.PROD. 36, 37 
ALPHA BYTE COMP.PROD. 205 
ALPHA MICRO 350, 351 

ALSPA COMP.SYS. 39 

ALTOS COMP.SYS. 124, 125 
AMDEK CORP. 287 
AMER.SMALL BUSN.COMP 355 
AMER.SQUARE COMP. 156, 157 
AMERICAN MOTOR CORP. 298 
ANCIE LABS 423 

ANDERSON JACOBSON 433 
ANSWER IN COMPUTERS,THE 407 
ANTEX DATA SYS. 290 
APPARAT INC 48, 49 

APPLE COMPUTER INC 136, 137 
APPLE COMPUTER INC 239 
APPLEWARE,INC. 464 

APPLIED ANALYTICS 335 
APSTEK INC. 470 

ARBA 126 

ARCHIVE 395 

ARTIFICIAL INT'L.RESRCH 478 
ASAP COMP.PROD.INC. 412, 413 
ASC ASSOCIATES 466 
ASHTON-TATE 232, 233 

ASPEN SFTW.CO. 102 
ATLANTIC CABINET CORP. 468 
AUDIO-LIGHT INC. 98 
AUTO-TROL TECH.CORP. 289 
AVOCET 310 

B&B ELECTR. 476 

BAUSCH & LOMB INSTR.SYS. 15 
BAY TECHNICAL ASSOC. 417 
BELL,JOHN ENGR. 469 

BINARY CORP. 484 

BISON PRODUCTS 187 

BISON PRODUCTS 187 

BISON PRODUCTS 187 

BISON PRODUCTS 187 

BISON PRODUCTS 187 

BIT 3 COMP.CORP. 354 

BLAISE COMPUTING INC. 474 
BLAT RESRCH & DEVELP. 411 
BOB'S CHARTS 478 

BOTTOM LINE, THE 251 
BOWER-STEWART 468 

BRIDGE COMPUTER 179 
BUSINESS SOLUTIONS 425 

BYTE BOOKS 463 

BYTE BACK ISSUES 428 

BYTE SUBSCRIBER 419 

BYTEK COMP. SYS. 441 
BYTEWRITER 224 

CALIF DATA CORP 468 

CALIF. DIGITAL 494, 495 

СОВ SYSTEMS 484 

CENTENNIAL SOFTWARE 218 
CHAPIN ASSOCIATES 464 
CHATSWORTH DATA CORP 267 
CHECK-MATE 464, 468, 476 
CHECKS-TO-GO 363 

CHIPS & DALE 476 

CHRISLIN INDUSTRIES 283 
CMG,INTL. 235 

COLONIAL DATA SERV. 134 
COLUMBIA DATA PROD. 129 
COLUMBIA MICROSYS.INC. 470 
COMMODORE BUSN.MACH. 101 
COMMUNICAL, INC. 158 
COMMUNICATION RESEARCH 266 
COMMUNICATIONS ELECTR. 465 
COMPONENTS EXPRESS 399 
COMPUFUN 437 

COMPULINK CORP. 188 
COMPUMOTOR CORP. 404, 405 
COMPUPRO/GODBOUT 97 
COMPUSERVE 295 

COMPUTER AGE 403 
COMPUTER CHANNEL 431 
COMPUTER DYNAMICS 482 


Inquiry No. 


Reader Service 


Page No. 


COMPUTER EXCHANGE 378, 379 
COMPUTER FURN.& ACCSS. 334 
COMPUTER INNOVATIONS 439 
COMPUTER MAIL ORDER 326, 327 
COMPUTER PLUS 478 
COMPUTER SHOPPER 433 
COMPUTER SHOPPER 476 
COMPUTER SPCLTIES. 248, 249 
COMPUTER TOOLBOX, ING. 372 
COMPUTER WRHSE. 243 
COMPUTERS WHOLESALE 294 
COMPUTERTIME ING. 482 
COMPUTERWARE 429 
COMPUTERWORLD INT'L. 147 
COMPUTERWORLD INT'L. 213 
COMPUVIEW PROD.INC. 74, 75 
CONCORD COMP.PROD. 437 
CONCURRENT CORP. 176 
CONDOR COMP.CORP. 309 
CONSUMER COMP. 276, 277 
CONTEXT MANGMNT.SYS. 22 
CONTEXT MANGMNT.SYS. 23 
CONTROL DATA 109 

COSMIC COMP.UNLTD. 474 
CPU SHOP, THE 479 
CREATIVITY UNLTD. 480 
CREVELT COMP.SYS.INC. 476 
CROMEMCO CII, 1 

CROMEMCO 2 

CUSTOM COMP.SYS. 221 
CYBERNETICS INC 53 

DATA ACCESS CORP 359 

DATA EXCHANGE 484 

DATA SOURCE SYS.CORP. 399 
DATA-ED 40 

DATA-RITE INDUSTRIES 367 
DATAFACE 338 

DATASMITH 435 

DATASOUTH COMP.CORP. 271 
DATASOUTH COMP.CORP. 402 
DAY STAR TECHNOLOGY 89 
DAY STAR TECHNOLOGY 241 
DEALIN' ELECTR. 466 
DELPHIC SYSTEMS 352 

DELTA PRODUCTS 122 
DIGITAL DIMENSIONS 182 
DIGITAL EQUIPMNT.CORP 304, 305 
DIGITAL MARKETING 6 
DIGITAL MICROSYSTEMS 279 
DIGITAL RESEARCH 35 
DIGITAL RESRCH COMP. 490, 491 
DIGITAL WORD SYS 480 
DISCOUNT DATA FORMS 478 
DISCOUNT SOFTWARE 337 
DISTRIBUTED COMP.TECH 476 
DOKAY COMP.PROD.INC. 471 
DRAKE, R.L. CO. 430 

DUAL SYS.CONTROL CORP. 349 
DYMARC IND. 403 

DYSAN CORP. 312, 313 

E/Z ASSOC. 186 

EARTH SCIENCE ASSOC. 386 
ECONOMY PERIPHERALS 464 
ECOSOFT 431 

EDGE MICROSYSTEMS 484 
EDUCATIONAL MICROCOMP. 482 
EDUCATIONAL MICROCOMP. 482 
EDUCATIONAL MICROCOMP. 482 
ELECTROLABS 462 

ELECTRONIC CONTROL 437 
ELECTRONIC SPCLISTS 401 
ELECTRONIC SYS.FURN 315 
ELLIS COMPUTING 384 
EMPIRICAL RESRCH GRP. 150 
ENERCOMP 484 

EPSON AMERICA 396, 397 
ESSEX PUBLISHING 433 
EXPOTEK 206 

F.T.GDATA SERV. 464 

FIRST SYSTEMS 285 

FORMULA INT'L. 322 

FOURTH DIMENSION 93 
FRANKLIN COMP.CORP. 114, 115 
FREDERICK COMP.PROD. 429 
FUJITA,RICHARD & ASSOC 466 
G & G ENGINEERING 173 

G-H COMPUTER SYS. 484 
GENERAL SOFTWARE INC. 462 
GENSTAR REI SALES CO. 468 
GILTRONIX,INC. 470 

H&E COMPUTRONICS 381 
HAVA COMPUTER 417 
HAYDEN BOOK CO INC 203 
HAYES MICROCOMP.PROD. 161 
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HEATH COMPANY 320 

HERTZ CORP. 439 
HEWLETT-PACKARD 27 
HYTOR, INC. 476 

|. B.C. 33 

.В.С. 33 

I.Q. SYSTEMS 47 

I. T.A.T. ASSOCIATES 140 

IBM 216, 217 

IMPERIAL MICRO SUPPL Y 386 
INMAC 419 

INSIGHT ENTERPRISES 480 
INTL.SOFTWARE ALLIANCE 317 
INTEGRAL DATA SYS. 105 
INTEGRAND 260 
INTELLIGENT ARTIFACTS 439 
INTERACTIVE MICROWRE. 423 
INTERCONTN.MICROSYS. 383 
INTERFACE INC. 278 
INTERSTATE TELEPHONE CO. 270 
INTERTEC DATA SYS. 11 
INTEX SYSTEMS 162 

IOTC 474 

IPEX INT'L. 466 

ICR FUTURESOFT 237 

ISA CO.LTD. 400 

ISE 254, 255 

J.C.SYSTEMS 427 

J.FISKE SFTW.SYS. 466 

JADE COMP.PROD. 485 

JADE COMP.PROD. 486, 487 
JAMECO ELECTR. 488, 489 
JDR MICRODEVICES 496, 497 
JDR MICORDEVICES 498, 499 
JOURNAL OF PASCAL&ADA 361 
KIA! SYSTEMS 174 

KRELL SOFTWARE 348 
KROWN COMPUTING 386 
LABORATORY COMP.SYS. 470 
LABORATORY MICROSYS. 464 
LANGLEY-ST.CLAIR 450 
LANIER BUSN.PROD. 319 
LEADING EDGE PROD CIII 
LEHMANN & ASSOC. 466 
LEGEND INDUSTRIES 409 
LNW RESEARCH 77 

LOGICAL DEVICES 442 
LOMAS DATA PRODUCTS 229 
LYBEN COMP.SYS. 372 

LYBEN COMP.SYS. 464 
LYBEN COMP.SYS. 468 
LYBEN COMP.SYS. 478 
LYBEN COMP.SYS. 484 

M.I.A. 18 

M.I.T.PRESS 434 

MACROTECH COMP.PROD. 45 
MACROTECH INT'L. 100 
MACROTRONICS 372 
MAGNOLIA MICROSYS. 376 
MAILCOMP INC. 269 
MANNESMANN TALLY 135 
MARYMAC INDUSTRIES 411 
MASTER COMPUTING INC. 120 
MAXELL DATA PRODUCTS 103 
MAXTEK 434 

MCGRAW-HILL BOOK CO. 167 
MEDIA DISTRIBUTING 393 
MEMOREX MEDIA PROD. 201 
MEMORY MERCHANT 91 
METACOMET SOFTWARE 132 
METASOFT CORP 426 
METASOFT CORP 426 

MFJ ENTERPRISES INC 228 
MICRO AGE COMP.STORE 306 
MICRO ARCHITECTS-TX 474 
MICRO BUSINESS WORLD 139 
MICRO BUSN.SFTW.INC. 447 
MICRO CONTROL SYS. 181 
MICRO COMP.SERV.CTR 423 
MICRO DATA-TEK 435 

MICRO DEVELOPMENTS 257 
MICRO EXPRESS 268 

MICRO MAGAZINE 480 

MICRO MANAGEMENT SYS. 417 
MICRO METRIC 415 

MICRO MINT 371 

MICRO MINT 482 

MICRO PRINTER MRKTG 141 
MICRO PRO INT’L. 99 

MICRO SCI 79 

MICRO TECHNOLOGY 484 
MICRO WORKS, THE 427 
MICRO-BAUD.INC. 480 
MICROCOMP.BUSN.IND. 273 


To get further information on the products advertised in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add a 1B-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 


our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. * Correspond directly with company. 
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MICRODYNAMICS 466 
MICROHOUSE 12, 13 
MICROMAIL 96 
MICROPROCESSORS UNLTD. 478 
MICROSOFT 21 

MICROSOFT 192 

MICROTAX 123 

MICROTECH EXPORTS 356 
MIKOS 316 

MILLARD,STEVE INC. 474 
MILLER MICROCOMP.SERV. 220 
MINI COMP.SUPPLIERS 415 
MINI MICRO MART 238 

MINI MICRO MART 483 
MORROW DESIGNS 168, 169 
MOUNTAIN COMPUTER 19 
MOUNTAIN VIEW PRESS 357 
MPC PERIPHERALS 113 

MTI SYSTEMS CORP. 272 
MULTITECH ELECTR.INC. 127 
MUS YS CORP 14 
NAT'L.INTEGRATED SFTW. 32 
NAT'L.SOFTWARE SYS. 198 
NATIONAL TECH SALES 416 
NEBS 438 

NEC HOME ELECT.USA 231 
NEECO 343 

NETRONICS 236 

NETRONICS 481 

NETWORK CONSULTING CORP 133 
NEW GENERATION SYS. 262 
NEW GENERATION SYS. 474 
NEW VISION 474 

NORTH STAR COMPUTERS 252 
NORTHWEST INSTR.SYS. 222, 223 
NOVATION 143 

OASIS SYSTEMS 155 

OMEGA SALES 152, 153 
ORANGE MICRO 166 

ORANGE MICRO 211 

ORION INSTRUMENTS 470 
ORYX SOFTWARE 302 
OSBORNE COMPUTERS 31 
OSBORNE/MCGRAW-HILL 95 
OSM COMPUTER 199 

OWENS ASSOC. 346, 347 
PACIFIC EXCHANGES 376, 456, 
470, 476,482 

PALOMAR COMP.EQUIP. 500, 501 
PAN AMERICAN ELEC INC. 429 
PC? 112 

PC CONNECTION 478 

PC MAGAZINE 175 

PCD SYSTEMS INC. 42 
PEACHTREE SOFTWARE 184, 185 
PEGASUS DATA SYS 407 
PERCOM DATA 7, 259 
PERIPHERALS UNLTD. 189 
PERIPHEX INC. 180 
PERSONAL COMP.SYS 339 
PERSONAL COMPUTER AGE 165 
PERSONAL SYS.TECHN. 275 
PHASE ONE SYS.INC. 341 
РІ-ТЕСН 78 

PICKLES & TROUT 321 
POPULAR COMPUTING 225 
POWER ONE 209 

PRACTICAL PERI PH. 24, 25 
PRIORITY ONE 502, 503 
PRIORITY ONE 504, 505 
PRIORITY ONE 506, 507 
PROCESSOR INTERFACES INC. 468 
PROFESSIONAL DATA SYS. 345 
PROGRAMMERS SFTW. EX 10 
PROMPT DOC. 311 
PROTECTO ENTERPR. 464 
PURCHASING AGENT,THE 34 
QUADRAM CORP. 364, 365 
QUALITY SOFTWARE 261 
QUASAR DATA PROD.INC. 265 
QUBIE DISTRIBUTING 353 
QUCES 244, 245 

QUENTIN RESEARCH INC 301 
QUEST ELECTR. 475 
QUINTREX, INC. 470 

QUME CORP. 51 
R.C.ELECTRONICS 414 

RACET COMPUTES 425 
RADGO 427 

RADIO SHACK CIV 

RANA SYSTEMS 28, 29 

RCA SOLID STATE 73 

RCE 435 

RED BARON COMP-PROD. 148, 149 
S C DIGITAL 292 

S-100 INC 431 

SAGE COMP. TECH. 215 
SANDHU MACHINE DESN. 226 
SCION CORP 5 

SCOTIA SOFTWARE 130 
SCOTTSDALE SYSTEMS 197 
SEATTLE COMP PRODS 246 
SEIKO-SHA CORP. 9 

SIERRA DATA SCIENCES 43 
SIGNATURE SFTW.SYS. 478 
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" SINCLAIR at a 82, 83, 303 386 SUPERSOFT 208 231 TEXAS INSTRUMENTS 55 422 VYNET CORP. 411 
369 SLUDER 387 SYNCOM SYSTEMS 26 406 THREE M COMPANY 145 423 WARN ELECTRONICS 468 
370 SMOKE SIGNAL BRDCSTG 41 388 SYSCON CORP. 52 407 THREE M STATIC Pore 318 424 WASHINGTON COMP.SERV. 508 
371 SOFTECH CONSULTANTS 466 389 SYSTEM SOLUTIONS 376 408 THUNDERWARE 425 WERTHEIM & CO. 340 
373 SOFTECH MICROSYS 191 390 SYSTEMED * TINNEY,RBT. GRAPHICS 391 426 WESPER MICROSYSTEMS 8 
374 SOFTECH MICROSYS 193 392 SYSTEMS PLUS INC. 131 409 TNW CORP. 361 427 WEST STAR MICRO 332 
375 SOFTECH MICROSYS 194, 195 393 SZ SOFTWARE e ir 468 410 TRANSNET CORP. 399 428 WESTERN WARES 470 
376 SOFTWARE DISTR. 389 394 TARBELL ELECTR 411 TRISTAR DATA SYS. 360 429  WESTINGHOUSELIGHTING DIV 190 
377 SOFTWARE HOUSE,THE 373 395 TATUM LABS 484 - 412 U.S. MICRO SALES 472, 473 * WHITESMITHS LTD 202 
378 SOFTWEST PROD. 476 396 TECH-DATA 480 413 US ROBOTICS 108 431 WINCHENDON GRP., THE 480 
468 SONICS MICRO SYS 444 TECHNICAL SYS.CONSLTNS. 314 414 UNISOURCE ELECTR.INC 80 432 WINTEK CORP. 464 

" SOLID STATE SALES 436 | TECMAR INC 263 416 VERBATIM CORP 71 433 WINTERHALTER & ASSOC. 425 
464 SPECTRA MARKETING 234 TECMAR INC 369 462 VICTOR BUSN.MACH. 280, 281 435 WW COMPONENTS SUPPLY 467 
379 SSM MICRO COMP PROD 407 * TEKTRONIX INC. 81 417 VIDEX 17 * XITEN SYSTEMS 377 

* STACKWORKS 440 400 TELETEK 183 " VISICORP INC. 207 436 XAVAX CORP. 118 
380 STANDARD SFTW.CORP. 16 401 TELEVIDEO INC 296, 297 418 VISTA COMPUTER CO 177 482 YORK-10 480 
381 STATIC MEMORY SYS 387 402 TERCER MEDIO 385 419 VISTA COMPUTER CO 177 437 ZEPHYR INC. 480 
383 SUBLOGIC 264 403 TERMINALS TERRIFIC 128 420 VISTA COMPUTER CO 177 438 ZOBEX 227 
384 SUNNY INT'L. 403 404 TERRAPIN INC. 293 421 VOTRAX 171 
385  SUNTRONICS 478 405 TEXAS COMP.SYS. 375 * VR DATA 219 
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National Advertising Sales Representatives: 


Northeast (617) 444-3946 


ME, NH, VT, MA, CT, RI, DE, MD, VA, 


WV, OK, TX, Upstate NY, Eastern 
Canada 


Hajar Associates 
280 Hillside Ave. 
Needham Helghts, MA 02194 


Mid Atiantic (201) 741-7744 
NY, NYC, NJ, PA 


Hajar Associates 
321 Broad St. 
Red Bank, NJ 07701 


Southeast (305) 628-3525 


NC, SC, GA, FL, AL, MS, TN, 


KY, LA 


Hajar Assoclates 
Diplomat Bidg. 

5400 Diplomat Circle 
Suite 205 

Orlando, FL 32810 


Midwest (312) 966-0160 
MN, WI, МІ, IA, IL, IN, OH, 
MO, NE, KS, ND, SD, AR 


Hajar Associates 
5225 Old Orchard Rd. 
Sulte 50 

Skokle, iL 60076 


European Advertising Sales Representatives: 


Mr. Simon Smith 
McGraw-Hill Publishing Co. 
34 Dover St. 

London W1 X 3RA 

England 

01 493 1451 


Mr. Andrew Karnlg 
Andrew Karnig & Associates 
Kungshoimsgatan 10 

112 27 Stockholm, Sweden 
08 51-68-70 


Mr. Hans Csokor 
Publimedia 
Relsnerstrasse 61 
A-1037 Vienna, Austria 
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Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Liebigstrasse 27C к 
D-6000 Frankfurt/Main 1 
West Germany 

72-01-81 


Mr. Michael Sales 
McGraw-Hill Publishing Co. 
17 rue Georges Bizet 

F 75116 Parls 

France 

720-33-42 


*Correspond directly with company. 


Northwest (415) 964-0706 

AK, HI, WA, OR, ID, MT, WY, 
Northern California, Nevada Ex- 
cept Las Vegas, Western Canada 


Hajar Associates 
1000 Elwell Ct. 
Sulte 124 

Palo Alto, CA 94303 


Southwest (714) 540-3554 
UT, CO, AZ, NM, Las Vegas, 
Southern Callfornia 


Hajar Assoclates 

3303 Harbor Blvd. 
Sulte H-4A 

Costa Mesa, CA 92626 


Mr. Ello Gonzaga 
McGraw-Hill Publishing Co. 
Via Bracchini 1 

201 23 Milan, Italy 
88-90-617 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
115 Yosephtal St. 

Bat Yam, Israel 

866-561 


ы аали 


 — ЗЕ Е 
Don't Miss An Issue! 


BUTE 


SUBSCRIPTIONS 
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Expiration date 


Four digits above name—Master Charge only 


Signature Date 


Please allow eight weeks for processing. Thank you. 
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Have BYTE 
delivered to 
your door. 


Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card todayl 

Subscribe to BYTE—the world’s 
leading computer magazine. 


BUTE SUBSCRIPTIONS 


PO Box 590 
Martinsville NJ 08836 
USA 


BUTE SUBSCRIPTIONS 


PO Box 590 
Martinsville NJ 08836 
USA 


| THE LEADING EDGE IN PRINTERS - 


Finally, there's one full family of printers that covers every business or word processing application— 
all from C. Itoh, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge, a company known for searching out and providing that very thing, 
Which means that one call to one source can get you any printer, any time you need it, for any purpose. 


THEPRO'S. 


The Prowriters: business printers—and more. The "more" is a dot-matrix process with more dots. It gives you denser, 
correspondence quality copy las opposed to business quality copy, which looks like a bad job of spray-painting). 
Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 

Parallel or serial interface. | 
3 | - — ч 


THE STAR. _ 3 


The Starwriter F-10. In short or more precisely, in a sleek 6" high, 30-pound unit), it gives you more 
of just about everything—except bulk and noise—than any other printer in its price range. It's a 40 cps letter-quality 
daisy -wheel with a bunch of built-in functions to simplify and speed up word processing, 
It plugs into almost any micro on the market, serial or parallel. 


€ 


AND THE MASTER. - 


The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it faster. 


Distributed Petey B Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021. 
Call: toll-free 1-800-343-6833: or in Massachusetts call collect (617) 828-8150. Telex 951-624. 
Circle 229 on inquiry card. 


Now Only 


1160.00 79999 


Hurry—Sale Ends August 24, 1982 


Add the Efficient Line Printer VI to Your TR$-80' Today! 


Our most affordable professional-grade line printer 
is now even more affordable! We've slashed the 
price over 3096 on the Line Printer VI. You can get 
fast reports and listings in your own home or office. 
Seven-wire dot-ma- 
trix head is bi-direc- 
tional and logic- 
seeking to maximize 
printing speed—100 
characters per second, 
thirty-three 132-col- 
umn lines per min- 
ute! It prints a full set of upper and lower case 
alphanumerics, plus European letters, symbols and 
block graphics in four software-selectable print 
densities. 


Protect Your LP VI with a 
Dust Cover (#26-507,$5.95) 


о 5 " [Ir | =» a I 7 
The biggest name in little computers" 


A DIVISION OF TANDY CORPORATION 
Circle 352 on inquiry card. 


The adjustable, removable tractor-feed (included) 
makes using fanfold paper a breeze, yet lets you 
convert to single sheets in seconds. You can use any 
size paper from 4" to 15" wide, original and two 
copies, and there's an automatic "paper-out'' sen- 
sor. It's designed and 
built especially for con- 
nection to TRS-80 
Model I, II, III and 
16— just add a parallel 
interface cable. The Line 
Prnter VI 1s on sale 
now at Radio Shack 
Computer Centers, 
stores and participat- 
ing dealers nationwide. 


Print Head: 7-wire, dot-matrix, bi-di 
rectional, logic-seeking. 


10 cpi. 


symhols and graphics. 

Print Density: 10 characters per inch 
5, 7.5, 15 cpi optional. 

Print Speed: 100 characters/second 
thirty-three 132-col. lines/minute 
forty 80-col. Ipm. 


feed, self-test, reset, on-line/off-line. 


Send me your free TRS-80 Computer Catalog. 


Mail To: Radio Shack, Dept. 83-A-29 
1300 One Tandy Center, Fort Worth, Texas 76102 


Retail prices may vary at individual stores and dealers. Special order required at most stores. 


Carriage: 15" wide, 132-columns at 


Character Sel: Full ASCII English and 
European upper and lower case, plus 


t 


? 


Manual Controls: line feed, '/i: line 


